- II 




SPECIFICATION 



IMIDAZOLIDINE DERIVATIVES 



FIELD OF THE INVENTION 



5 



[0001] 



The present invention relates to imidazolidine 



derivatives which have a substituted alkyl group in 



3-position, and a drug containing these imidazolidine 



derivatives as an active ingredient . 



BACKGROUND ART 



10 



[0002] 



It has been made clear in the past that the male 



hormone androgen plays an important role in prostate cancer, 
benign prostatic hypertrophy, male pattern baldness, sexual 
precociousness , common acne, seborrhea and hypertrichosis. 
For example, it is known that persons who have been 
15 castrated and persons suffering from sexual gland failure 
almost never develop prostate cancer or benign prostatic 
hypertrophy . 

[0003] For example, cyproterone acetate, chlormadinone 

acetate, flutamide, bicalutamide and the like are used as 

20 anti-androgen agents, i.e., androgen receptor antagonists. 
These anti-androgen agents show an effect in many cases 
such as drug therapy in prostate cancer, and constitute 
important treatment drugs in this area. Furthermore, it is 
known that cyproterone acetate suppresses the occurrence of 

25 baldness and the progression of acne in teenagers. 

Furthermore, in females, cyproterone acetate is used in the 
treatment of androgenization and hair loss. Flutamide and 
bicalutamide are used as prostate cancer treatment agents. 
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[0004] However, as problems encountered in these anti- 

androgen agents, it is known that even if the anti-androgen 
agents are effective, the disease recurs in almost all 
cases in two to five years, and in such cases, androgen 
5 resistance appears . 

[0005] Furthermore, it has been reported that 

hydroxyflut amide, which is the active form of flutamide, 
causes an increase in androgen receptor transcription 
activity at a concentration of 10 fxmol/L. Moreover, the 
10 hydroxyflut amide concentration in the blood in prostate 

cancer patients treated with flutamide is several jutmol/L. 
However, it has been reported that this concentration 
reaches a concentration at which hydroxyf lutamide shows an 
agonist effect (see Non-patent Document 1). 

15 [0006] Furthermore, it has been reported that there is 

an increase in the weight of the prostate gland when 
cyproterone acetate and chlormadinone acetate are 
continuously administered to castrated rats for two weeks 
(see Non-patent Document 2). Moreover, in regard to 

20 flutamide and bicalutamide , there are also reports of side 
effects such as liver toxicity and the like. Accordingly, 
there is a demand for an anti-androgen agent which has a 
sufficient antagonistic effect, and in which these problems 
have been solved. 

25 [0007] Meanwhile, the compounds represented by the 

following formula described in Japanese Patent Application 
No. 4-308579 A (Patent Document 1) and the corresponding 
European Patent Application No 494819 A (Patent Document 2) 
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are known as phenylimidazolidines that show anti-androgen 
activity. 

[0008] [Formula 1] 




5 

Furthermore, the compounds represented by the 
following formula described in Japanese Patent Application 
No. 10-510845 A (Patent Document 3) and the corresponding 
International Patent Publication WO 97/00071 (Patent 
10 Document 4) are known as substituted phenylimidazolidines 
that show anti-androgen activity. 
[0009] [Formula 2] 




15 However, the compounds likewise do not constitute 

means for solving the problems of existing anti-androgen 
agents . 

[Patent Document 1] 

Japanese Patent Application No. 4-308579 A 
20 [Patent Document 2] 

European Patent Application No 494819 A 
[ Patent Document 3 ] 

Japanese Patent Application No. 10-510845 A 



[Patent Document 4] 

International Patent Publication WO 97/00071 
[Non-patent Document 1] 

J. Biol. Chem. , Vol. 270, pp. 19998-20003, 1995 
5 [Non-patent Document 2] 

Journal of the Endocrine Society of Japan, Vol. 66, 
pp. 597-606, 1990 
DISCLOSURE OF THE INVENTION 
PROBLEMS TO BE SOLVED 
10 [0010] It is one object of the present invention to 

provide imidazolidine derivatives which have a substituted 
alkyl group in 3 -position, and which show a useful activity 
as drugs, especially an ant i-androgen activity , and salts, 
prodrugs or solvates thereof. 
15 [0011] It is another object of the present invention to 

provide drugs containing the abovementioned imidazolidine 
derivatives. 

MEANS FOR SOLVING THE PROBLEMS 

[0012] The present inventors conducted diligent 

20 research with the aim of solving the abovementioned 

problems. As a result of this research, the inventors 
found that imidazolidine derivatives having a sulfonamide 
group represented by Formula (I) show anti-androgen 
activity, and show no or almost no agonist activity, and 
25 then completed the present invention. 

[0013] Specifically, the present invention provides a 

compound represented by formula ( I ) : 
[0014] [Formula 3] 
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wherein n is an integer selected from 1 to 20, and R 1 and 
R 2 , which may be the same or different, each represent a 
5 hydrogen atom or a linear or branched Ci-C 6 alkyl group, or 
a salt, a prodrug or a solvate thereof. Also, the present 
invention provides a compound represented by formula (I) 
wherein n is an integer selected from 1 to 10, or a salt, a 
prodrug or a solvate thereof. Also, the present invention . 

10 provides a compound represented by formula (I) wherein R 1 
and R 2 are each a hydrogen atom, or a salt, a prodrug or a 
solvate thereof. Also, the present invention provides a 
compound represented by formula (I) wherein at least one of 
R 1 and R 2 is a methyl group, or a salt, a prodrug or a 

15 solvate thereof. Further, the present invention provides a 
compound represented by formula (I), which is selected from 
the group consisting of: 

4- [ 3 ' - ( 3" -aminosulf onylpropyl) -4 ' , 4 ' -dimethyl-5 ' -oxo- 
2 ' -thioxo-1 ' -imidazolidinyl] -2-trif luoromethylbenzonitrile; 

20 4- [3 ' - (4" -aminosulf onylbutyl) -4 9 , 4 ' -dimethyl-5 ' -oxo- 

2 ' -thioxo-1 ' -imidazolidinyl] -2-trif luoromethylbenzonitrile; 

4 - [ 3 ' - ( 6 " -aminosulf onylhexyl ) - 4 ' , 4 ' -dimethyl-5 ' -oxo- 
2 ' -thioxo-1 ' -imidazolidinyl] -2-trif luoromethylbenzonitrile; 

4 - [ 3 ' - ( 7 " - amino sulf ony Ihepty 1 ) - 4 ' , 4 ' - dimethyl - 5 ' - oxo - 

25 2 ' -thioxo-1 ' -imidazolidinyl] -2-trif luoromethylbenzonitrile; 



4 - [ 3 ' - ( 8 " - amino sulf onyloctyl )-4',4'- dimethyl- 5 ' -oxo- 
2 ' -thioxo-1 ' -imidazolidinyl] -2-trif luoromethylbenzonitrile; 

4- [ 3 ' - (9 " -aminosulf onylnonyl) -4 ' , 4 ' -dimethyl-5 ' -oxo- 
2 ' -thioxo-1 ' -imidazolidinyl] -2-trif luoromethylbenzonitrile; 
5 4- [3 ' - (5"- aminosulf onylpentyl) -4 9 , 4 ' -dimethyl-5 ' -oxo- 

2 ' -thioxo-1 ' -imidazolidinyl] -2-trif luoromethylbenzonitrile; 

4 - [ 3 ' - ( 4 " -N , N-dimethylaminosulf onylbutyl ) - 4 ' , 4 ' - 
dimethyl-5 ' -oxo-2 ' -thioxo-1 ' -imidazolidinyl ] -2- 
trif luoromethylbenzonitrile ; 
10 4 - [ 3 ' - ( 3 " -N , N-dimethylaminosulf onylpropyl ) - 4 9 . 4 ' - 

dimethyl-5 ' -oxo-2 ' -thioxo-1 ' -imidazolidinyl] -2- 
trif luoromethylbenzonitrile ; 

4 - [ 3 ' - ( 5 " -N , N- dimethylaminosulf onylpentyl ) - 4 ' , 4 ' - 
dimethyl-5 ' -oxo-2 ' -thioxo-1 ' -imidazolidinyl] -2- 
15 trif luoromethylbenzonitrile ; 

4-[3'-(6"-N,N- dime thylaminosulf onylhexyl ) - 4 ' , 4 ' - 
dimethyl-5 ' -oxo-2 ' -thioxo-1 ' -imidazolidinyl] -2- 
trif luoromethylbenzonitrile ; 

4- [ 3 ' - ( 7 " -N, N-dimethylaminosulf onylheptyl) -4 ' . 4 ' - 
20 dimethyl-5 ' -oxo-2 ' -thioxo-1 ' -imidazolidinyl] -2- 
trif luoromethylbenzonitrile ; 

4-[3'-(8' r -N,N - dime thylaminosulf onyloctyl ) - 4 ' , 4 ' - 
dimethyl-5 ' -oxo-2 ' -thioxo-1 ' -imidazolidinyl] -2- 
trif luoromethylbenzonitrile ; 
25 4-[3'-(9"-N, N- dimethylaminosulf onylnonyl ) - 4 ' . 4 ' - 

dimethyl-5 ' -oxo-2 ' -thioxo-1 ' -imidazolidinyl] -2- 
trif luoromethylbenzonitrile ; 

4 - [ 3 ' - ( 3 " -N-methylaminosulf onylpropyl ) - 4 ' # 4 9 - 



dimethyl- 5 ' -oxo-2 ' -thioxo-1 ' -imidazolidinyl ] -2- 
tr if luoromethylbenzonitrile ; 

4- [ 3 ' - ( 4 " -N-methylaminosulf onylbutyl ) - 4 1 , 4 9 - dimethyl - 
5' -oxo-2' -thioxo-1' -imidazolidinyl] -2- 
trif luoromethylbenzonitrile ; 

4 - [ 3 ' - ( 5 99 -N-methylaminosulf onylpentyl ) - 4 ' , 4 ' - 
dimethyl- 5 ' -oxo-2 ' -thioxo-1 ' -imidazolidinyl] -2- 
trif luoromethylbenzonitrile; and 

4- [3 ' - (2 w -aminosulfonylethyl) -4 ' , 4 ' -dimethyl -5 ' -oxo- 
2 ' -thioxo-1 ' -imidazolidinyl] - 2- trif luoromethylbenzonitrile 
or a salt, a prodrug or a solvate thereof. 
[0015] According to another aspect of the present 

invention, there provides a drug comprising a compound 
represented by formula (I) or a salt, a prodrug or a 
solvate thereof as an active ingredient. 

[0016] According to still another aspect of the present 

invention, there provides a pharmaceutical composition 
comprising a compound represented by formula (I) or a salt, 
a prodrug or a solvate thereof as an active ingredient . 
Also, the present invention provides an anti-androgen agent 
comprising a compound represented by formula (I) or a salt, 
a prodrug or a solvate thereof as an active ingredient. 
Also, the present invention provides a prophylactic or 
therapeutic agent for a disease selected from prostate 
cancer, benign prostatic hypertrophy, male pattern 
baldness, sexual precociousness , common acne, seborrhea and 
hypertrichosis, which comprises a compound represented by 
formula (I) or a salt, a prodrug or a solvate thereof as an 
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active ingredient. 

[0017] According to still another aspect of the present 

invention, there provides the use of a compound represented 
by formula (I) or a salt, a prodrug or a solvate thereof in 
5 manufacturing a medicament that acts as an androgen 
receptor antagonist . 

[0018] According to still another aspect of the present 

invention, there provides a process for preparing a 
compound represented by formula ( I ) , which comprises the 
10 steps of: 

reacting a compound represented by formula (II): 
[0019] [Formula 4] 

Me 
RcOOC^ 



Me 

HN Ra (||) 

rCH 2 ^S0 2 -N 

Rb 



15 wherein 

n is an integer selected from 1 to 20; 
Ra and Rb, which may be the same or different, are 
each selected from the group consisting of a linear or 
branched Ci-C 6 alkyl group substituted with one or more W 1 , 

20 a linear or branched Ci-C 6 alkylcarbonyl group which may be 
substituted with one or more W 1 , an arylcarbonyl group 
which may be substituted with one or more W 2 , a linear or 
branched Ci-C 6 alkoxycarbonyl group which may be substituted 
with one or more W 1 , an aryloxycarbonyl group which may be 

25 substituted with one or more W 2 , a linear or branched Ci-C 6 
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alkylaminocarbonyl group which may be substituted with one 
or more W 1 , a linear or branched Ci-C 6 dialkylaminocarbonyl 
group which may be substituted with one or more W 1 , a 
linear or branched Ci-C 6 alkylsulf onyl group which may be 
5 substituted with one or more W 1 , an arylsulfonyl group 

which may be substituted with one or more W 2 , and R 1 and R 2 ; 
or 

Ra and Rb may be joined together to form a group 
=CH-W 3 ; 

10 W 1 is a linear or branched Ci-C 6 alkoxy group, a 

linear or branched Ci-C 6 alkylthio group, a linear or 
branched Ci-C 6 alkylsulf inyl group, a linear or branched 
Ci-C 6 alkylsulf onyl group, an aryl group which may be 
substituted with one or more W 2 , an aryloxy group which may 

15 be substituted with one or more W 2 , or a Ci-C 3 aralkyloxy 
group which may be substituted with one or more W 2 ; 

W 2 is a linear or branched Ci-C 6 alkyl group, a linear 
or branched Ci-C 6 alkoxy group, a linear or branched Ci-C 6 
haloalkyl group, a halogen atom, a cyano group, or a nitro 

20 group; 

W 3 is a linear or branched Ci-C 6 alkyl group, a linear 
or branched Ci-C 6 alkoxy group, a linear or branched Ci-C 6 
alkylamino group, or a linear or branched Ci-C 6 dialkylamino 
group; 

2 5 R 1 and R 2 are as defined above; and 

Rc is a linear or branched Ci-C 6 alkyl group 
with 4-cyano-3-trif luoromethylphenyl isothiocyanate to 
obtain a compound represented by formula (III): 
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[0020] [Formula 5] 



0 Me 
NC^ VN^Me 



F 3 C S " |CH 2 )-S0 2 -N 



N Rb 



wherein n, Ra and Rb are as defined above; and 
5 a deprotection in cases where at least one of the 

groups Ra and Rb is other than R 1 and R 2 . 

[0021] According to still another aspect of the present 

invention, there also provides, as a synthetic intermediate 
for a compound represented by formula ( I ) , a compound 
10 represented by formula (II): 
[0022] [Formula 6] 

Me 

RcOOC^ 



Me 

HN Ra (II) 

CCH^SOa-N 

Rb 



wherein n, Ra, Rb and Rc are as defined herein above] and a 
15 compound represented by formula (III): 
[0023] [Formula 7] 



NC 



Q Me 

W y\ \ / Ra (|||) 

F 3 CT i CCH 2 ")-S0 2 -N 



Rb 



wherein n, Ra and Rb are as defined herein above. 
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or a salt, a prodrug or a solvate thereof. 

[0024] According to still another aspect of the present 

invention, there provides a method for preventing or 
treating a disease, which comprises administering a 
5 compound represented by formula (I) or a salt, a prodrug or 
a solvate thereof . 
EFFECT OF THE INVENTION 

[0025] The present invention makes it possible to 

provide imidazolidine derivatives that can be an 

10 antiandrogen that shows no occurrence of androgen 

resistance as a result of long-term administration, and/or 
side effects such as liver toxicity or the like. 
PREFERRED MODE FOR CARRYING OUT THE INVENTION 
[0026] In the present invention, the following terms 

15 includes the meanings described below unless specifically 
noted otherwise. 

[0027] Examples of a linear or branched Ci-C 6 alkyl 

group include methyl group, ethyl group, n-propyl group, 

1- propyl group, n-butyl group, s-butyl group, i-butyl 

20 group, t-butyl group, n-pentyl group, 3-methylbutyl group, 

2- methylbutyl group, 1-methylbutyl group, 1-ethylpropyl 
group, n-hexyl group and the like. A linear or branched 
alkyl group with 1 to 3 carbon atoms is preferable, and 
methyl group is more preferable, as R 1 or R 2 in formula (I) 

2 5 of the present invention. 

[0028] A linear or branched Ci-C 6 alkoxy group is a 

group that has .the already-defined alkyl group as alkyl 
moieties. Examples include methoxy group, ethoxy group. 
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n-propoxy group, i-propoxy group, n-butoxy group, s-butoxy 
group, i-butoxy group, t-butoxy group, n-pentoxy group, 
3-methylbutoxy group, 2-methylbutoxy group, 1-methylbutoxy 
group, 1-ethylpropoxy group, n-hexyloxy group and the like. 
5 [0029] A linear or branched Ci-C 6 alkylcarbonyl group is 

a group that has the already-defined alkyl group as alkyl 
moieties. Examples include acetyl group, propionyl group, 
2-methylpropionyl group, 2 , 2-dimethylpropionyl group and 
the like . 

10 [0030] The term aryl group refers to a single-ring or 

f used-ring arylhydrocarbon group with 6 to 14 carbon atoms. 
Examples of such a group include phenyl group, 1-naphthyl 
group, 2-naphthyl group, anthracenyl group and the like. 
Furthermore, the same is true in cases where an aryl group 

15 is included as parts of other substituents . 

[0031] An aryloxy group is a group that has the 

already-defined aryl as aryl moieties. Examples include 
phenoxy group, 1-naphthyloxy group, 2-naphthyloxy group and 
the like. 

20 [0032] Examples of arylcarbonyl group include benzoyl 

group, 1-naphthoyl group, 2-naphthoyl group and the like. 
[0033] A linear or branched Ci-C 6 alkoxycarbonyl group 

is a group that has the already- defined alkyl group as 
alkyl moieties. Examples include methoxycarbonyl group, 

2 5 ethoxycarbonyl group, t-butoxycarbonyl group and the like. 
[0034] Examples of an aryloxycarbonyl group include 

phenoxycarbonyl group, 1-naphthyloxycarbonyl group, 
2-naphthyloxy carbonyl group and the like. 



- 13 - 

[0035] A linear or branched Ci-C 6 alkylaminocarbonyl 

group is a group that has the already- defined alkyl group 
as alkyl moieties. Examples include methylaminocarbonyl 
group, ethylaminocarbonyl group, t-butylaminocarbonyl group 
5 and the like. 

[0036] A linear or branched Ci-C 6 dialkylaminocarbonyl 

group is a group that has the already- defined alkyl group 
as alkyl moieties . Examples include dimethylaminocarbonyl 
group, diethylaminocarbonyl group, diisopropylaminocarbonyl 

10 group, methyl -t-butylaminocarbonyl group and the like. 

[0037] A linear or branched Ci-C 6 alkylthio group is a 

group that has the already- defined alkyl group as alkyl 
moieties. Examples include methylthio group, ethylthio 
group and the like. 

15 [0038] A linear or branched Ci-C 6 alkylsulf inyl group is 

a group that has the already-defined alkyl group as alkyl 
moieties. Examples include methylsulf inyl group, 
ethylsulf inyl group and the like. 

[0039] A linear or branched Ci-C 6 alkylsulf onyl group is 

20 a group that has the already-defined alkyl group as alkyl 
moieties. Examples include methanesulf onyl group, 
ethanesulf onyl group and the like. 

[0040] Examples of an arylsulfonyl group include 

benzenesulf onyl group, 1-naphthalenesulf onyl group, 
2 5 2-naphthalenesulf onyl group and the like. 

[0041] A linear or branched Ci-C 3 aralkyl group is a 

group that has the already- defined alkyl group as a linear 
or branched alkyl moiety with 1 to 3 carbon atoms . 
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Examples include benzyl group, 1-phenethyl group, 
2-phenethyl group and the like. 

[00 42] A linear or branched C1-C3 aralkyloxy group is a 

group that has the already- defined aralkyl group as a 
5 linear or branched aralkyl moiety with 1 to 3 carbon atoms . 
Examples include benzyloxy group, 1 -phenethyloxy group, 
2-phenethyloxy group and the like. 

[0043] Halogen atoms refer to fluorine atoms, chlorine 

atoms, bromine atoms, iodine atoms and the like. 

10 [0044] A linear or branched C 1 ~C 3 haloalkyl group is an 

alkyl group substituted with one or more of the halogen 
atoms defined above, which has the already-defined alkyl 
group as a linear or branched alkyl moiety with 1 to 3 
carbon atoms. Examples of such a haloalkyl group include 

15 fluoromethyl group, chloromethyl group, bromomethyl group, 
dif luoromethyl group, trif luoromethyl group, dichloromethyl 
group, tir chloromethyl group, chlorodif luoromethyl group, 
1,1,1- trif luoroethyl group , 1,1,1- trichloroethyl group , 
perf luoroethyl group, perf luoropropyl group and the like. 

20 [0045] In addition to the abovementioned substituent 

group, examples of Ra and Rb include a Ci-C 6 alkoxy Ci-C 6 
alkyl group such as methoxymethyl group, ethoxymethyl group, 
methoxyethyl group and the like; a Ci-C 3 aralkyloxy Ci-Ce 
alkyl group such as benzyloxymethyl group and the like; a 

25 Ci-C 3 aralkyl group such as benzyl group, 4-methoxybenzyl 

group and the like; a C1-C3 aralkyloxycarbonyl group such as 
benzyloxycarbonyl group and the like; p- toluenesulf onyl 
group, and the like. 
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[0046] Examples of the abovementioned group =CH-W 3 

include the group =CH-CH 3 , the group =CH-N(CH 3 ) 2 , the group 
=CH-N(CH 2 CH 3 ) 2 , the group =CH-OCH 3 , the group =CH-OCH 2 CH 3 and 
the like. These groups may be cis forms, trans forms or a 
5 mixture thereof. 

[0047] Preferably, n is 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10, 
more preferably 2 to 9 , and even more preferably 2 to 6 . 
Furthermore, in cases where n is 3 or 4 , a significant 
separation of agonist activity and antagonist activity is 

10 recognized. 

[0048] There are no particular restrictions on the 

deprotection process. However, examples of such processes 
include hydrolysis reactions performed in the presence of 
an acid or base, reduction reactions including 

15 hydrogenation using Pd/C or the like, dehydrogenation 

reactions using dichlorodicyanoquinone or the like, and 
other such reactions . 

[0049] R 1 and R 2 may be the same or different, and these 

groups are preferably a hydrogen atom or a linear or 

20 branched alkyl group with 1 to 3 carbon atoms. 

[0050] Salts of the compounds represented by formula 

(I) are pharmaceutically acceptable salts which are 
manufactured by contacting the abovementioned compounds 
with acids or bases that can be used in the manufacture of 

25 drugs. Examples of such salts include hydrochloric acid 
salts, hydrobromic acid salts, hydroiodic acid salts, 
sulfuric acid salts, sulfonic acid salts, phosphoric acid 
salts, phosphonic acid salts; carboxylic acid salts such as 
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acetic acid salts, citric acid salts, malic acid salts, 
salicylic acid salts and the like; alkali metal salts such 
as sodium salts, potassium salts and the like; alkaline 
earth metal salts such as magnesium salts, calcium salts 
5 and the like; ammonium salts such as ammonium salts, 
alkylammonium salts, dialkylammonium salts, 
trialkylammonium salts, tetraalkylammonium salts and the 
like, and other such salts. 

[0051] The term n a prodrug of a compound represented by 

10 formula (I)" includes a chemically modified compound that 
is designed to produce a compound represented by formula 
(I) in the body after being administered as drugs, by 
chemical reactions that take place in the body. Examples 
of such a prodrug include a compound obtained by subjecting 
15 a compound represented by formula (I) to a Ci-C 6 

alkylcarbonyl conversion, C 6 -Ci 0 arylcarbonyl conversion, 
Ci-C 6 alkoxycarbonyl conversion, Ci-C 6 alkylaminocarbonyl 
conversion, Ci-C 6 alkylsulf onyl conversion or the like, and 
a compound subjected to an imino conversion using a reagent 
20 such as N,N-dimethylf ormamide dimethylacetal or the like. 
Specific examples of a prodrug also include the compound 
represented by formula (III). 

[0052] A solvate of a compound represented by formula 

(I) include a compound in which a molecule of a solvent 
2 5 that can be used in the manufacture of drugs is coordinated 
with the abovementioned compound. For example, such a 
solvate include a hydrate. 

[0053] The compound of the present invention 
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represented by general formula (I) is expected to act as 
anti- androgen agents that do not show any appearance of 
androgen resistance due to long-term administration, and/or 
side effects such as toxicity or the like, and are expected 
5 to be useful as therapeutic agents for the treatment of 
diseases such as prostate cancer, benign prostatic 
hypertrophy, male pattern baldness, sexual precociousness , 
common acne, seborrhea and hypertrichosis. Furthermore, if 
the compounds of the present invention represented by 

10 general formula (I) are administered beforehand, it is 

expected that the onset of diseases such as prostate cancer, 
benign prostatic hypertrophy, male pattern baldness, sexual 
precociousness, common acne, seborrhea and hypertrichosis 
will be prevented or delayed. Accordingly, it is expected 

15 that these compounds will also constitute prophylactic 
agents for such diseases . 

[0054] The pharmaceutical composition of the present 

invention contains a compound represented by formula (I), 
or a salt, a prodrug or a solvate thereof, in amounts that 

20 is effective in treatment, and a pharmaceutically 

acceptable carrier. If necessary, this composition may 
contain other chemo therapeutic agents. For example, one or 
more agents selected from cell division inhibiting agents, 
alkylating agents, metabolism inhibiting agents , 

25 intercalating antibiotics, growth factor inhibiting agents, 
cell period inhibiting agents, enzymes, enzyme inhibitors, 
aromatase inhibitors, topoisomerase inhibitors, biological 
response modifiers, anti-hormone agents, anti-estrogen 
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agents and anti- androgen agents. 

[0055] The compound of the present invention 

represented by general formula (I) is expected to act as 
anti-androgen agents that do not show any appearance of 
5 androgen resistance due to long-term administration, and/or 
side effects such as toxicity or the like, and are expected 
to be useful as therapeutic agents for the treatment of 
diseases such as prostate cancer, benign prostatic 
hypertrophy, male pattern baldness, sexual precociousness , 

10 common acne, seborrhea and hypertrichosis. Furthermore, if 
the compounds of the present invention represented by 
general formula (I) are administered beforehand, it is 
expected that the onset of diseases such as prostate cancer, 
benign prostatic hypertrophy, male pattern baldness, sexual 

15 precociousness, common acne, seborrhea and hypertrichosis 
will be prevented or delayed. Accordingly, it is expected 
that these compounds will also constitute prophylactic 
agents for such diseases. 

[0056] The compound of the present invention 

20 represented by general formula (I), as well as a salt, a 
prodrug and a solvate thereof, can be administered orally 
or parenterally in the form of pharmaceutical compositions 
which also contain pharmaceutically acceptable additive 
agents such as carriers, excipients, binders, diluents, 
25 stabilizing agents, lubricants, flavoring agents, 

disintegrating agents, coating agents, coloring agents, 
antioxidants, buffering agents, aqueous solvents, oily 
solvents, isotonic agents, dispersing agents, preservatives, 
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solubilizing agents, fluidizing agents, analgesic agents, 
pH adjusting agents, antiseptic agents, base agents and the 
like. Examples of the abovementioned pharmaceutical 
composition include granular agents, powder-form agents, 
5 tablets, hard capsule agents, soft capsule agents, syrup 
agents, emulsions, suspensions and the like as orally 
administered agents. Examples of parenteral agents include 
injection agents such as subcutaneous injection agents, 
intravenous injection agents, intramuscular injection 

10 agents, intra-abdominal injection agents and the like; 

transdermal administration agents such as ointments, crimes, 
lotions and the like; suppositories such as rectal 
suppositories, vaginal suppositories and the like; nasal 
administration formulations; and other agents. These 

15 formulations can be manufactured by universally known 

methods that are commonly used in formulation processes. 
[0057] Examples of excipients that can be used in the 

present invention include sugars such as lactose, white 
sugar, glucose, D-mannitol, sorbit and the like; cellulose 

20 and cellulose derivatives such as crystalline cellulose, 
hydroxypropylcellulose , hydroxypropylmethyl cellulose , 
methylcellulose and the like; starch and starch derivatives 
such as corn starch, potato starch, a- starch, dextrin, 
(3-cyclodextrin, carboxymethylstarch sodium, 

2 5 hydroxypropy 1st arch and the like; silicates such as 

synthetic aluminum silicate, magnesium aluminum silicate, 
calcium silicate, magnesium silicate and the like; 
phosphates such as calcium phosphate and the like; 
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carbonates such as calcium carbonate and the like; sulfates 
such as calcium sulfate and the like; tartaric acid, 
potassium hydrogentartarate , magnesium hydroxide and the 
like. 

5 [0058] Examples of binders that can be used include 

agar, stearyl alcohol, gelatin, traganth, polyvinyl 
alcohols, polyvinylpyrrolidones; cellulose and cellulose 
derivatives such as crystalline cellulose, 
hydroxypropylcellulose , hydroxypropylmethyl cellulose , 

10 methylcellulose and the like; starch and starch derivatives 
such as corn starch, potato starch, a- starch, dextrin, 
P-cyclodextrin, carboxymethylstarch sodium, 
hydroxypropylstarch and the like; sugars such as lactose, 
white sugar, glucose, D-mannitol, sorbit and the like; and 

15 other binders. 

[0059] Examples of stabilizing agents that can be used 

include hardened oils, sesame oil, sodium chondroitin 
sulfate, dibutylhydroxy toluene , adipic acid, ascorbic acid, 
L-ascorbic acid stearic acid esters, sodium L-ascorbate, L- 

20 aspartic acid, sodium L-aspartate , acetyltryptophan sodium, 
acetanalid, aprotinin liquid, aminoethysulf onic acid, 
aminoacetic acid, DL-alanine, L-alanine; para-oxybenzoic 
acid esters such as methylparaben , propylparaben and the 
like; alcohols such as chlorobutanol, benzyl alcohol, 

25 phenyl ethyl alcohol and the like; benzalkonium chloride; 
phenols such as phenol, cresol and the like; sorbic acid; 
sulfites such as sodium hydrogensulf ite , sodium sulfite and 
the like; edetates such as sodium edentate, tetrasodium 
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edentate and the like; and other stabilizing agents. 
[0060] Examples of lubricants that can be used include 

powdered gum Arabic, cacao butter, carmellose calcium, 
carmellose sodium, caropeptide, hydrated silicon dioxide, 
5 hydrated amorphous silicon oxide, dry aluminum hydroxide 

gel, glycerol, light liquid paraffin, crystalline cellulose, 
hardened oils, synthetic aluminum silicate, sesame oil, 
wheat starch, talc, macrogols, phosphoric acid; stearic 
acids such as stearic acid, calcium stearate, magnesium 

10 stearate and the like; waxes such as bleached beeswax, 

carnauba wax and the like; sulfates such as sodium sulfate 
and the like; silicates such as magnesium silicate, light 
amorphous silicic acid and the like; laurylsulf ates such as 
sodium laurylsulf ate and the like; and other lubricants. 

15 [0061] Examples of flavoring agents that can be used 

include ascorbic acid, L-aspartic acid, sodium L-aspartate, 
magnesium L-aspartate, aspartame, hydrangea tea, hydrangea 
tea extract, powdered hydrangea tea, aminoethylsulf onic 
acid, aminoacetic acid, DL-alanine, saccharine sodium, 

20 dl-menthol, 1 -menthols; sugars such as lactose, white sugar, 
glucose, D-mannitol and the like; and other taste enhancing 
agents . 

[0062] Examples of disintegrating agents that can be 

used include agar, gelatin, traganth, adipic acid, alginic 
25 acid, sodium alginate; cellulose and cellulose derivatives 
such as crystalline cellulose, hydroxypropylcellulose, 
hydroxypropylmethyl cellulose, methylcellulose and the 
like; carbonates such as calcium carbonate, sodium 
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hydrogencarbonate, magnesium carbonate and the like; starch 
and starch derivatives such as corn starch, potato starch, 
a- starch, dextrin, p-cyclodextrin , carboxymethylstarch 
sodium, hydroxypropylstarch and the like; and other agents. 
5 [0063] Examples of coating agents that can be used 

include shellac, polyvinylpyrrolidiones , polyethylene 
glycols , macrogols , methacrylic acid copolymers , liquid 
paraffin, Eudragit; cellulose derivatives such as cellulose 
acetate, hydroxypropylcellulose, cellulose acetophthalate , 
10 hydroxypropylmethylcellulose and the like; and other 
coating agents . 

[0064] Examples of coloring agents that can be used 

include indigo carmine, caramel, riboflavin and the like. 
[0065] Examples of buffering agents that can be used 

15 include aminoacetic acid, L-arginine, benzoic acid, sodium 
benzoate, ammonium chloride, potassium chloride, sodium 
chloride, dry sodium sulfite, dry sodium carbonate, dilute 
hydrochloric acid, citric acid, calcium citrate, sodium 
citrate, disodium citrate, calcium gluconate, L-glutamic 

20 acid, sodium L-glutamate , creatinine, chlorobutanol, 

crystalline sodium dihydrogenphosphate , disodium succinate, 
acetic acid, potassium acetate, sodium acetate, tartaric 
acid, sodium hydrogencarbonate, sodium carbonate, 
triethanolamine, lactic acid, sodium lactate liquid, 

25 glacial acetic acid, boric acid, maleic acid, citric 
anhydride, anhydrous sodium citrate, anhydrous sodium 
acetate, anhydrous sodium carbonate, anhydrous sodium 
monohydrogenphosphate, anhydrous trisodium phosphate. 
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anhydrous sodium dihydrogenphosphate , dl -malic acid, 
phosphoric acid, trisodium phosphate, sodium 
hydrogenphosphate , dipotassium phosphate, potassium 
dihydrogenphosphate, sodium dihydrogenphosphate, sodium 
5 dihydrogenphosphate monohydrate and the like. 

[0066] Examples of aqueous solvents that can be used 

include distilled water, physiological saline. Ringer's 
solution and the like. 

[0067] Examples of oily solvents that can be used 

10 include propylene glycol; vegetable oils such as olive oil, 
sesame oil, cottonseed oil, corn oil and the like; and 
other agents. 

[0068] Examples of isotonic agents that can be used 

include potassium chloride, sodium chloride, glycerol, 
15 sodium bromide, D- sorbitol, nicotinic acid amide, glucose, 
boric acid and the like. 

[0069] Examples of dispersing agents that can be used 

include gum arable, alginic acid propylene glycol ester, 
sorbitan sesquieoleate , D-sorbitol, traganth, 

20 methylcellulose, aluminum monostearate , aminoalkyl 

methacrylate copolymer RS, lactose, concentrated glycerol, 
propylene glycol, macrogols, sodium laurylsulf ate ; stearic 
acid and salts thereof such as calcium stearate, lead 
stearate, magnesium stearate and the like; and other 

25 dispersing agents. 

[0070] Examples of preservatives that can be used 

include benzalkonium chloride, benzethonium chloride, dry 
sodium sulfite, dry sodium sulfate, cresol, chlorocresol , 
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dibutylhydroxytoluene, potassium sorbate, sodium 
dehydroacetate, phenol, formalin, phosphoric acid, gum 
benzoin, thymerosal, thymol, sodium dehydroacetate; 
alcohols such as chlorobutanol , phenethyl alcohol, 
5 propylene glycol, benzyl alcohol and the like; para- 

oxybenzoic acid esters such as isobutyl para-oxybenzoate , 
ethyl para-oxybenzoate, methyl para-oxybenzoate and the 
like; and other preservatives. 

[0071] Examples of solubilizing agents that can be used 

10 include sodium benzoate, ethylenediamine, citric acid, 

sodium citrate, glycerol, sodium acetate, sodium salicylate, 
sorbitan sesquioleate , nicotinic acid amide, glucose, 
benzyl alcohol, polyvinylpyrrolidones, acetone, ethanol, 
isopropanol, D- sorbitol, sodium hydrogencarbonate , sodium 

15 carbonate, lactose, urea, white sugar and the like. 

[0072] Examples of fluidizing agents that can be used 

include hydrated silicon dioxide, talc, anhydrous ethanol, 
crystalline cellulose, synthetic aluminum silicate, calcium 
hydrogenphosphate; stearic acid and salts of the same such 

20 as magnesium stearate and the like; and other agents. 

[0073] Examples of analgesic agents that can be used 

include benzalkonium chloride, caproin hydrochloride, 
meprylcaine hydrochloride, lidocaine hydrochloride, 
lidocaine and the like. 

25 [0074] Examples of pH adjusting agents that can be used 

include hydrochloric acid, citric acid, succinic acid, 
acetic acid, boric acid, maleic acid, sodium hydroxide and 
the like. 
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[0075] Examples of antiseptic agents that can be used 

include benzoic acid, sodium benzoate, cetylpyridinium 
chloride, salicylic acid, sodium salicylate, sorbic acid, 
potassium sorbate, thymol, methyl para-oxybenzoate, butyl 
5 para-oxybenzoate and the like, 

[0076] Examples of base agents that can be used include 

glycerol, stearyl alcohol, polyethylene glycols, propylene 
glycol, cetanol, lard, white Vaseline, paraffin, bentonite, 
lanoline fatty acid isopropyl ester, Vaseline, polysorbates , 
10 macrogols, lauryl alcohol, sodium laurylsulf ate , ethyl 

linolate, sodium hydrogenphosphate , rosin; vegetable oils 
such as olive oil, sesame oil, wheat germ oil and the like; 
and other base agents . 

[0077] The amount of compounds represented by general 

15 formula (I) in the pharmaceutical composition of the 

present invention varies according to the agent type, but 
is preferably approximately 0.1 to 100 wt% based on the 
total amount of the pharmaceutical composition. 
Furthermore, the amount of the pharmaceutical composition 
20 of the present invention that is administered may vary over 
a wide range depending on the subject of administration 
(warm-blooded animals such as humans), seriousness of the 
disease, age, sex, administration method, physician's 
diagnosis and the like. However, in regard to the amount 
25 of compounds represented by formula (I) administered to 

adults, it is preferable that this amount be approximately 
0.1 to 500 mg/kg per day both in the case of oral 
administration and in the case of parenteral administration. 
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Furthermore, the abovementioned administration amount is 
the value per unit weight of the object of administration. 
Furthermore, in the present invention, depending on the 
seriousness of the disease, judgment of the physician and 
5 the like, the abovementioned administration amount may be 
administered as one dose in a period ranging from one day 
to one month, or may be divided into several doses or more. 
[General Procedures for Synthesis] 

The compounds of the present invention represented by 
10 general formula (I) can be manufactured, e.g., according to 
the following methods A to D with or without modifications 
depending on the compounds to be manufactured. 
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[0078] [Formula 8-1] 
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[0079] [Formula 8-2] 
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In the chemical formulae shown in methods A to D, n, 
R 1 and R 2 are as defined above. 



group. Examples include methyl group, ethyl group, 
n-propyl group, i-propyl group, n-butyl group, s -butyl 
group, i -butyl group, t -butyl group, n-pentyl group, 
3-methylbutyl group, 2-methylbutyl group, 1-methylbutyl 
group, 1-ethylpropyl group, n-hexyl group and the like. 
Preferred is a linear or branched C1-C3 alkyl group, and 
more preferred are methyl group and ethyl group. 
[0081] X represents a leaving group such as a halogen 

atom (e.g., a chlorine atom, a bromine atom, an iodine 
atom), methanesulf onyloxy group, p-toluenesulf onyloxy group 
or the like. Preferred is a halogen atom such as a 
chlorine atom, a bromine atom, an iodine atom or the like. 
[0082] Method A is a method for preparing compound 5, 

in which both R 1 and R 2 are a hydrogen atom among the 
compounds represented by general formula (I). 
[0083] Step Al is a step in which compound 2 is 



[0080] 



R represents a linear or branched Ci-C 6 alkyl 
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manufactured; this compound is manufactured by reacting 
compound 1 and compound 15 in an inert solvent. 
[0084] There are no particular restrictions on the 

inert solvent that is used, as long as this solvent does 
5 not participate in the reaction. Examples of solvents that 
can be used include halogen type solvents such as 
dichloromethane, chloroform and carbon tetrachloride; ether 
type solvents such as diethyl ether, tetrahydrof uran , 
dioxane and dimethoxye thane ; aromatic solvents such as 

10 benzene, toluene, xylene, quinoline and chlorobenzene; and 
other solvents such as cyclohexane, dimethylsulf oxide, 
dimethylacetamide , dimethylimidazolidinone , 
dimethylf ormamide, N-methylpyrrolidone , acetonitrile and 
the like. Most suitable are dimethylsulf oxide , 

1 5 dimethylacetamide , dimethylimidazolidinone , 

dimethylf ormamide, N-methylpyrrolidone, acetonitrile and 
the like, and dimethylf ormamide and the like are especially 
preferable . 

[0085] The reaction temperature varies depending on the 

20 type of solvent used and the like, but is ordinarily -30°C 
to 100°C, and is preferably 0°C to 50°C. 
[0086] The reaction time varies depending on the 

reaction temperature and the like, but is ordinarily 
10 minutes to 48 hours, and is preferably 30 minutes to 
25 24 hours. 

[0087] Step A2 is a step in which compound 3 is 

manufactured; this is achieved by reacting compound 2 and 
compound 16 in the presence of a base with or without 
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additives in an inert solvent, 

[0088] There are no particular restrictions on the 

inert solvent used, as long as this solvent does not 
participate in the reaction; examples of such inert 
5 solvents include halogen type solvents such as 

dichloromethane, chloroform and carbon tetrachloride; ether 
type solvents such as diethyl ether, tetrahydrofuran, 
dioxane and dimethoxyethane ; aromatic solvents such as 
benzene, toluene, xylene, quinoline and chlorobenzene; and 
10 also cyclohexane, dimethylsulf oxide, dimethylacetamide , 
dimethylimidazolidinone , dimethylf ormamide , 

N-methylpyrrolidone, acetonitrile and the like. Especially 
suitable are dimethylsulf oxide, dimethylacetamide, 
dimethylimidazolidinone , dimethylf ormamide , 

15 N-methylpyrrolidone, acetonitrile and the like. These 
inert solvents may be used singly or in mixtures. 
[0089] Examples of bases that can be used include 

carbonates such as potassium carbonate and sodium 
carbonate; metal hydrides such as sodium hydride, potassium 

20 hydride and calcium hydride; alkyllithium compounds such as 
methyllithium, ethylithium, n-butyllithium and 
t-butyllithium; metal hydroxides such as lithium hydroxide, 
sodium hydroxide, potassium hydroxide, potassium hydroxide, 
calcium hydroxide, barium hydroxide and cesium hydroxide; 

25 metal amides such as sodium amide, potassium 

bistrimethylsilylamide, sodium bistrimethylsilylamide and 
lithium diisoprpprylamide; amines such as triethylamine, 
diisopropylethylamine , 1,8- diazabicyclo [5.4.0]- 7 -undecene , 
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pyridine, dimethylaminopyridine and pyrazine; and other 
compounds such as sodium tetraborate, sodium iodide, 
lithium hexamethyldisilazane, sodium hexamethyldisilazane , 
potassium hexamethyldisilazane and the like. Especially 
5 suitable are carbonates such as potassium carbonate and 
sodium carbonate. 

[0090] There are no particular restrictions on 

additives used, as long as these additive accelerate the 
progress of the reaction; examples of additives that can be 
10 used include potassium iodide, sodium iodide, tetra-n- 
butylammonium iodide and the like. 

[0091] The reaction temperature varies depending on the 

type of solvent used and the like, but is ordinarily 0°C to 
150°C, and is preferably 30°C to 100°C. 
15 [0092] The reaction time varies depending on the 

reaction temperature and the like, but is ordinarily 
10 minutes to 48 hours, and is preferably 30 minutes to 
24 hours. 

[0093] Step A3 is a step in which compound 4 is 

20 manufactured; this is achieved by reacting compound 3 and 
compound 17 in the presence of a base or without a base in 
an inert solvent . 

[0094] There are no particular restrictions on the 

inert solvent used, as long as this solvent does not 
25 participate in the reaction. However, examples of such 
inert solvents include halogen type solvents such as 
dichloromethane, chloroform and carbon tetrachloride; ether 
type solvents such as diethyl ether, tetrahydrof uran. 
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dioxane and dimethoxyethane ; aromatic solvents such as 
benzene, toluene, xylene, quinoline and chlorobenzene; and 
also cyclohexane, dime thylsulf oxide, dimethylacetamide, 
dimethylimidazolidinone , dimethylf ormamide , N- 
5 methylpyrrolidone, acetonitrile and the like. Especially 
suitable are halogen type solvents such as dichloromethane , 
chloroform and carbon tetrachloride, and ether type 
solvents such as diethyl ether, tetrahydrof uran , dioxane 
and dimethoxyethane, and dichloromethane, tetrahydrof uran 

10 and the like are even more preferable. 

[0095] Examples of bases that can be used include 

amines such as triethylamine , diisopropylethylamine , 
1,8- diazabicyclo [ 5 . 4 . 0 ] - 7 -undecene , pyridine , 
dimetylaminopyridine and pyrazine. Preferably, the base 

15 used is triethylamine, dimethylaminopyridine or the like. 
Such a base may be used or omitted. However, the use of a 
base is preferable . 

[0096] The reaction temperature varies depending on the 

type of solvent used and the like, but is ordinarily -30°C 
20 to 100°C, and is preferably 0°C to 50°C. 

[0097] The reaction time varies depending on the 

reaction temperature and the like, but is ordinarily 
10 minutes to 48 hours, and is preferably 30 minutes to 
24 hours. 

25 [0098] Step A4 is a step in which compound 5 is 

manufactured; this is achieved by hydrolyzing compound 4 in 
an inert solvent. 

[0099] There are no particular restrictions on the 
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inert solvent that is used, as long as this solvent does 
not participate in the reaction. Examples of solvents that 
can be used include alcohol type solvents such as methanol, 
ethanol, n-propanol, i-propanol, n-butanol, s-butanol, 
5 t-butanol, pentanol, hexanol, cyclopropanol , cyclobutanol , 
cyclopentanol , cyclohexanol # ethylene glycol, 1,3- 
propanediol, 1 , 4-butanediol and 1 , 5-pentanediol; halogen 
type solvents such as dichloromethane , chloroform and 
carbon tetrachloride; ether type solvents such as diethyl 

10 ether, tetrahydrof uran, dioxane and dimethoxyethane ; 
aromatic solvents such as benzene, toluene, xylene, 
quinoline and chlorobenzene; and other solvents such as 
cyclohexane , dimethylsulf oxide , dimethylacetamide , 
dimethylimidazolidinone , dimethylf ormamide , 

15 N-methylpyrrolidone , acetonitrile and the like. Most 
suitable are alcohol type solvents such as methanol, 
ethanol, n-propanol, i-propanol, n-butanol, s-butanol, 
t-butanol, pentanol, hexanol, cyclopropanol, cyclobutanol, 
cyclopentanol , cyclohexanol , ethylene glycol , 1,3- 

20 propanediol, 1 , 4-butanediol and 1 , 5-pentanediol , and ether 
type solvents such as diethyl ether, tetrahydrof uran , 
dioxane and dimethoxyethane; furthermore, dioxane and the 
like are especially preferable. 

[0100] There are no particular restrictions on the acid 

25 used. However, examples of acids that can be used include 
hydrochloric acid, sulfuric acid and the like. Here, 
hydrochloric acid and the like are especially suitable. 
[0101] The reaction temperature varies depending on the 
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type of solvent used and the like, but is ordinarily 0°C to 
200°C, and is preferably 20°C to 150°C. 
[0102] The reaction time varies depending on the 

reaction temperature and the like, but is ordinarily 
5 10 minutes to 48 hours, and is preferably 30 minutes to 
24 hours. 

[0103] Method B is a method for manufacturing compound 

8, which is a compound represented by general formula (I) 
in which R 1 and R 2 may be the same or different, and are a 

10 hydrogen atom or a linear or branched Ci-C 6 alkyl group. 

[0104] Step Bl is a step for manufacturing compound 7; 

this is accomplished by reacting compound 6 and compound 16 
in the presence of a base, with or without additive, in an 
inert solvent, and is performed in the same manner as step 

15 A2 of method A. 

[0105] Step B2 is a step for manufacturing compound 8; 

this is accomplished by reacting compound 7 and compound 17 
in the presence of a base or without a base in an inert 
solvent, and is performed in the same manner as step A3 of 

20 method A. 

[0106] Method C is another method for manufacturing 

compound 8, which is a compound represented by general 
formula (I) in which R 1 and R 2 may be the same or different, 
and are a hydrogen atom or a linear or branched Ci-C 6 alkyl 
25 group. 

[0107] Step CI is a step for manufacturing compound 10; 

this is accomplished by reacting compound 9 and compound 18 
in the presence of a base in an inert solvent. The alcohol 
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used in this step may be a linear or branched alkyl alcohol 
with 1 to 6 carbon atoms , or a linear or branched aralkyl 
alcohol with 1 to 3 carbon atoms or aryl alcohol. For 
example, methanol, ethanol, n-propanol, isopropanol, 
5 t-butanol, neopentyl alcohol (compound 18), benzyl alcohol 
or the like may be used. 

[0108] There are no particular restrictions on the 

inert solvent that is used, as long as this solvent does 
not participate in the reaction. Examples of solvents that 

10 can be used include halogen type solvents such as 

dichloromethane , chloroform and carbon tetrachloride; ether 
type solvents such as diethyl ether, tetrahydrofuran, 
dioxane and dimethoxye thane; aromatic solvents such as 
benzene, toluene, xylene, quinoline and chlorobenzene ; and 

15 other solvents such as cyclohexane, dimethylsulf oxide , 
dimethylacetamide , dimethylimidazolidinone , 
dimethylf ormamide , N-methylpyrrolidone , acetonitrile and 
the like. Most suitable are halogen type solvents such as 
dichloromethane, chloroform and carbon tetrachloride, and 

20 ether type solvents such as diethyl ether, tetrahydrofuran, 
dioxane and dimethoxye thane; and dichloromethane and the 
like are especially preferable. 

[0109] Examples of bases that can be used include 

amines such as triethylamine, diisopropylethylamine , 
2 5 1 , 8-diazabicyclo [5.4.0] -7-undecene , pyridine , 

dime thy laminopyridine and pyrazine. Preferably, the base 
used is triethylamine, dimethylaminopyridine or the like. 
[0110] The reaction temperature varies depending on the 
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type of solvent used and the like, but is ordinarily -30°C 
to 100°C, and is preferably -10°C to 30°C. 
[0111] The reaction time varies depending on the 

reaction temperature and the like, but is ordinarily 
5 10 minutes to 48 hours, and is preferably 30 minutes to 
24 hours. 

[0112] Step C2 is a step for manufacturing compound 11; 

this is accomplished by reacting compound 10 and compound 

16 in the presence of a base, with or without additives, in 
10 an inert solvent. This step is performed in the same 

manner as step A2 of method A. 

[0113] Step C3 is a step for manufacturing compound 12; 

this is accomplished by reacting compound 11 and compound 

17 in the presence of a base or without a base in an inert 
15 solvent. This step is performed in the same manner as step 

A3 of method A. 

[0114] Step C4 is a step for manufacturing compound 13; 

this is accomplished by reacting compound 12 with 
tetramethylammonium chloride or the like in an inert 
20 solvent. 

[0115] There are no particular restrictions on the 

inert solvent that is used, as long as this solvent does 
not participate in the reaction. Examples of solvents that 
can be used include halogen type solvents such as 
25 dichloromethane , chloroform and carbon tetrachloride; ether 
type solvents such as diethyl ether, tetrahydrof uran, 
dioxane and dimethoxyethane; aromatic solvents such as 
benzene, toluene, xylene, quinoline and chlorobenzene; and 
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other solvents such as cyclohexane, dimethylsulf oxide , 
dimethylacetamide , dimethylimidazolidinone , 
dimethylf ormamide, N-methylpyrrolidone , acetonitrile and 
the like. Most suitable are dimethylsulf oxide, 
5 dimethylacetamide , dimethylimidazolidinone , 

dimethylf ormamide, N-methylpyrrolidone, acetonitrile and 
the like, and dimethylf ormamide and the like are especially 
preferable . 

[0116] The reaction temperature varies depending on the 

10 type of solvent used and the like, but is ordinarily 30°C 
to 250°C, and is preferably 80°C to 230°C. 
[0117] The reaction time varies depending on the 

reaction temperature and the like, but is ordinarily 
10 minutes to 48 hours, and is preferably 30 minutes to 
15 24 hours. 

[0118] Step C5 is a step for manufacturing compound 14; 

this is accomplished by reacting a salt formed by compound 
13 and a base such as triethylamine or the like with a 
reagent such as triphenylphosphine - thionyl chloride or 

20 the like in an inert solvent. 

[0119] There are no particular restrictions on the 

inert solvent that is used, as long as this solvent does 
not participate in the reaction. Examples of solvents that 
can be used include halogen type solvents such as 

25 dichlorome thane, chloroform and carbon tetrachloride; ether 
type solvents such as diethyl ether, tetrahydrof uran , 
dioxane and dimethoxyethane; aromatic solvents such as 
benzene, toluene, xylene, quinoline and chlorobenzene; and 
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other solvents such as cyclohexane, dimethylsulf oxide , 
dimethylacetamide , dimethylimidazolidinone , 
dimethylf ormamide , N-methylpyrrolidone , acetonitrile and 
the like. Most suitable are halogen type solvents such as 
5 dichloromethane , chloroform and carbon tetrachloride, and 
ether type solvents such as diethyl ether, tetrahydrof uran , 
dioxane and dimethoxyethane; and dichloromethane and the 
like are especially preferable. 

[0120] The reaction temperature varies depending on the 

10 type of solvent used and the like, but is ordinarily -30°C 
to 50°C, and is preferably 0°C to 30°C. 
[0121] The reaction time varies depending on the 

reaction temperature and the like, but is ordinarily 
10 minutes to 48 hours, and is preferably 30 minutes to 
15 24 hours. 

[0122] Step C6 is a step for manufacturing compound 8; 

this is accomplished by reacting compound 14 and compound 
19 in an inert solvent. 

[0123] There are no particular restrictions on the 

20 inert solvent that is used, as long as this solvent does 

not participate in the reaction. Examples of solvents that 
can be used include halogen type solvents such as 
dichloromethane, chloroform and carbon tetrachloride; ether 
type solvents such as diethyl ether, tetrahydrof uran , 
2 5 dioxane and dimethoxyethane; aromatic solvents such as 

benzene, toluene, xylene, quinoline and chlorobenzene; and 
other solvents such as cyclohexane, dimethylsulf oxide , 
dimethylacetamide , dimethylimidazolidinone , 
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dimethylf ormamide, N-methylpyrrolidone , acetonitrile and 
the like. Most suitable are halogen type solvents such as 
dichloromethane , chloroform and carbon tetrachloride, and 
ether type solvents such as diethyl ether, tetrahydrof uran, 
5 dioxane and dimethoxyethane; and dichloromethane and the 
like are especially preferable . 

[0124] The reaction temperature varies depending on the 

type of solvent used and the like, but is ordinarily -30°C 
to 50°C, and is preferably 0°C to 30°C. 
10 [0125] The reaction time varies depending on the 

reaction temperature and the like, but is ordinarily 
10 minutes to 48 hours, and is preferably 30 minutes to 
24 hours. 

[0126] Method D is another method for manufacturing 

15 compound 8, which is a compound represented by general 

formula (I) in which R 1 and R 2 may be the same or different, 
and are a hydrogen atoms or a linear or branched Ci-C 6 alkyl 
group . 

[0127] Step Dl is a step for manufacturing compound 56, 

20 and is achieved by reacting compound 55 with compound 58 in 
the inert solvent . 

[0128] There are no particular restrictions on the 

inert solvent that is used, as long as this solvent does 
not participate in the reaction. Examples of solvents that 
2 5 can be used include ether type solvents such as diethyl 
ether, tetrahydrof uran, dioxane and dimethoxyethane; 
alcohol type solvents such as methanol, ethanol, n-propanol, 
i-propanol, n-butanol, s-butanol, t-butanol, pentanol. 
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hexanol , cyclopropanol , cyclobutanol , cyclopentanol , 
cyclohexanol , ethylene glycol, 1 , 3 -propanediol, 1,4- 
butanediol and 1 , 5 -pentanediol ; and other solvents such as 
dimethylsulf oxide, dimethylacetamide and the like. Most 
5 suitable are methanol, ethanol, diethyl ether and the like, 
and methanol is especially preferable. 

[0129] The reaction temperature varies depending on the 

type of solvent used and the like, but is ordinarily 0°C to 

200°C, and is preferably 10°C to 100°C. 
10 The reaction time varies depending on the reaction 

temperature and the like, but is ordinarily 10 minutes to 

48 hours, and is preferably 30 minutes to 24 hours. 

[0130] Step D2 is a step for manufacturing compound 57; 

this is accomplished by reacting compound 56 and compound 
15 17 in the presence of a base or without a base in an inert 

solvent . 

[0131] There are no particular restrictions on the 

inert solvent used, as long as this solvent does not 
participate in the reaction. However, examples of such 

20 inert solvents include halogen type solvents such as 

dichloromethane , chloroform and carbon tetrachloride; ether 
type solvents such as diethyl ether, tetrahydrof uran, 
dioxane and dimethoxyethane ; aromatic solvents such as 
benzene, toluene, xylene, quinoline and chlorobenzene; and 

25 also cyclohexane, dimethylsulf oxide, dimethylacetamide, 
dimethylimidazolidinone , dimethylf ormamide , N- 
methylpyrrolidone , acetonitrile and the like. Especially 
suitable are halogen type solvents such as dichloromethane, 
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chloroform and carbon tetrachloride, and ether type 
solvents such as diethyl ether, tetrahydrof uran , dioxane 
and dimethoxyethane, and dichloromethane, tetrahydrof uran 
and the like are even more preferable. 
5 [0132] Examples of bases that can be used include 

amines such as triethylamine , diisopropylethylamine , 
1 , 8-diazabicyclo[ 5.4.0] -7-undecene, pyridine , 
dimetylaminopyridine and pyrazine. Preferably, the base 
used is triethylamine, dimethylaminopyridine or the like. 
10 Such a base may be used or omitted. However, the use of a 
base is preferable. 

[0133] The reaction temperature varies depending on the 

type of solvent used and the like, but is ordinarily -30°C 
to 100°C, and is preferably 0°C to 50°C. 
15 [0134] The reaction time varies depending on the 

reaction temperature and the like, but is ordinarily 
10 minutes to 48 hours, and is preferably 30 minutes to 
24 hours. 

[0135] Step D3 is a step for manufacturing compound 8; 

20 this is accomplished by hydrolyzing compound 57 in an inert 
solvent . 

[0136] There are no particular restrictions on the 

inert solvent that is used, as long as this solvent does 
not participate in the reaction. Examples of solvents that 
25 can be used include alcohol type solvents such as methanol, 
ethanol, n-propanol, i-propanol, n-butanol, s-butanol, 
t-butanol, pentanol, hexanol, cyclopropanol , cyclobutanol, 
cyclopentanol , cyclohexanol , ethylene glycol, 1,3- 
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propanediol, 1 , 4-butanediol and 1 , 5-pentanediol; halogen 
type solvents such as dichloromethane, chloroform and 
carbon tetrachloride; ether type solvents such as diethyl 
ether, tetrahydrof uran , dioxane and dimethoxyethane; 
5 aromatic solvents such as benzene, toluene, xylene, 

quinoline and chlorobenzene; and other solvents such as 
cyclohexane , dime thylsulf oxide , dime thylacet amide , 
dimethylimidazolidinone , dimethylf ormamide , N- 
methylpyrrolidone , acetonitrile and the like. Most 

10 suitable are alcohol type solvents such as methanol, 

ethanol, n-propanol, i-propanol, n-butanol, s-butanol, 
t-butanol, pentanol, hexanol, cyclopropanol, cyclobutanol , 
cyclopentanol , cyclohexanol , ethylene glycol, 1,3- 
propanediol, 1 , 4-butanediol and 1 , 5-pentanediol , and ether 

15 type solvents such as diethyl ether, tetrahydrof uran , 

dioxane and dimethoxyethane; furthermore, dioxane and the 
like are especially preferable. 

[0137] There are no particular restrictions on the acid 

used. However, examples of acids that can be used include 

20 hydrochloric acid, sulfuric acid and the like. Here, 

hydrochloric acid and the like are especially preferable. 
[0138] The reaction temperature varies depending on the 

type of solvent used and the like, but is ordinarily 0°C to 
200°C, and is preferably 20°C to 150°C. 

25 [0139] The reaction time varies depending on the 

reaction temperature and the like, but is ordinarily 
10 minutes to 48 hours, and is preferably 30 minutes to 
24 hours. 
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[0140] In cases where groups requiring protection and 

deprotection are present in the respective processes of the 
abovementioned methods A through D, these respective groups 
can be subjected to protection and deprotection by method 
5 that are universally known to persons skilled in the art. 
For example, in such protection and deprotection, reference 
may be made to "Protective Groups in Organic Synthesis 2 nd 
Edition", Theodora W. Green, John Wiley & Sons, Inc., 1991 
or the like. 

10 [0141] The above compound 1, compound 6 and compound 55, 
which are starting materials, are either universally known, 
or can easily be manufactured by universally known methods 
or methods similar to such universally known methods [see, 
e.g.. The Journal of Organic Chemistry, 52(11), 2162-2166 

15 (1987); The Journal of Organic Chemistry, 58(5), 1128-1135 
(1993); Bioorganic & Medicinal Chemistry Letters, 8(13), 
1607-1612 (1998)]. 

The abovementioned compound 9, compound 15, compound 
16, compound 18 and compound 19, which are starting 

20 materials, are easily obtainable as commercially marketed 
products, or else are universally known or can easily be 
manufactured by universally known methods or methods 
similar to these universally known methods. Furthermore, 
compound 16 used in the present invention may be a salt 

25 such as a hydrochloride or the like. Hydrochloride salts 
are suitable for use. 

[0142] The above compound 17, which is a starting 

material, is universally known and can easily be 
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manufactured by universally known methods or methods 
similar to such universally known methods [see, e.g.. The 
Journal of Steroid Biochemistry and Molecular Biology, 
48(1), 111-119 (1994)]. 
5 EXAMPLES 

[0143] Preferred examples of the present invention will 

be described in detail below. However, the present 
invention is not limited to these examples. 
[0144] NMR was measured using a nuclear magnetic 

10 resonance apparatus ARX 300 (manufactured by Bruker) . 
Furthermore, mass analysis was performed using a mass 
analysis apparatus Q-micro, Triple Quadrupole Mass 
Spectrometer (manufactured by MICROMASS). Furthermore, Rf 
values in thin-layer chromatography were measured using a 

15 silica gel plate Silica gel 60 F 2 54 (manufactured by Merck) . 
[Example 1] 
[0145] [Formula 9] 

0 

FgC 7 s (CH 2 ) 3 S0 2 NH 2 
25 



20 (First Step) 

[0146] [Formula 10] 



O | 

CI(CH 2 ) 3 -S0 2 NH2 ► CI(CH 2 ) 3 -S-N^N. 



21 



O 
22 



Compound 21 (4.0 g) was dissolved in N,N- 
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dimethylf ormamide (20 ml). To this solution, N,N- 
dimethylf ormamide dimethylacetal (3.7 ml) was added and 
stirred at room temperature for 1 hour. After addition of 
ethyl acetate, the organic layer was washed with water and 
5 dried over magnesium sulfate. After filtration, the 

solvent was distilled off under reduced pressure to give 
the desired compound (compound 22) (3.05 g, yield 57%). 
[0147] ^-NMR (300MHz, CDC1 3 ) 6: 2 . 25-2 . 34 ( 2H, m) , 

3.05(3H, s), 3.15(3H, s), 3.18(2H, t, J=7.2Hz), 3.71(2H, t, 
10 J=6.0Hz), 8.05(1H, s). 

Rf value (silica gel plate, developing solvent: ethyl 
acetate ; n-hexane = 2:1): 0.31. 
(Second Step) 
[0148] [Formula 11] 

CI(CH 3 ) 3 -iN^N. ^ ^NH(CH 2 ) 3 |-N^N^ 

15 22 23 



2-Aminoisobutyric acid methyl ester hydrochloride 
(4.33 g) and potassium carbonate (7.8 g) were dissolved in 
N,N- dime thy If ormamide (30 ml) and stirred at room 

20 temperature for 30 minutes. To this solution, a solution 

of compound 22 (3.0 g) in N,N- dime thy If ormamide (20 ml) and 
sodium iodide (2.11 g) were added and stirred at 80°C to 
90°C for 15 hours. After cooling, water was added and the 
reaction mixture was extracted with ethyl acetate. The 

25 organic layer was washed with water and dried over 

magnesium sulfate. After filtration, the solvent was 



distilled off under reduced pressure. The resulting 
residue was purified by silica gel column chromatography 
(NH silica, developing solvent: ethyl acetate : n-hexane = 
1:1 to 2:1 to 4:1) to give the desired compound (compound 
23) (1.81 g, yield 44%). 

[0149] X H-NMR (300MHz, CDC1 3 ) 6: 1.29(6H, s), 1.89- 

1.94(2H, m), 2.57(2H, t, J=6.8Hz), 3.04(3H, s), 3.07- 
3.11(2H, m), 3.13(3H, s), 3.70(3H, s), 8.03(1H, s). 

Rf value (silica gel plate, developing solvent: ethyl 
acetate : n-hexane = 3:1): 0.09. 
(Third Step) 
[0150] [Formula 12] 



Compound 23 (2.2 g) was dissolved in tetrahydrof uran 
(34 ml). To this solution, triethylamine (0.21 ml) and 
4-cyano-3- trif luoromethylphenyl isothiocyanate (1.71 g) 
were added and stirred at room temperature for 2 hours. 
The reaction solution was concentrated and the resulting 
residue was purified by silica gel column chromatography 
(NH silica, developing solvent: ethyl acetate : n-hexane = 
1:1 to 2:1 to 4:1) to give the desired compound (compound 
24) (2.6 g, yield 71%) . 

[0151] 1 H-NMR (300MHz, CDC1 3 ) 6: 1.62(6H, s), 2.35- 

2.42(2H, m), 3.06(3H, s), 3 . 09 - 3 . 14 ( 2H , m) , 3.15(3H, s). 




23 



O 
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3.92-3. 97(2H, m) , 7.77(1H, dd # J=2.0, 8.2Hz), 7.90(1H, d, 
J=2.0Hz), 7.95(1H, d, J=8.2Hz), 8.07(1H, s). 

Rf value (silica gel plate, developing solvent: ethyl 
acetate : methanol = 3:1): 0.53. 
5 (Fourth Step) 

[0152] [Formula 13] 



10 (25 ml), followed by addition of 6N-hydrochloric acid 

(25 ml). The resulting mixture was heated under reflux for 
1 hour. After cooling, water was added and the reaction 
mixture was extracted with dichloromethane . The organic 
layer was washed with water and dried over magnesium 

15 sulfate. After filtration and concentration under reduced 
„ pressure, the resulting residue was purified by silica gel 
column chromatography (developing solvent: ethyl acetate :n- 
hexane = 1:1 to 2:1 to 4:1) to give the desired compound 
(compound 25) (1.62 g, yield 70%). 

20 [0153] ^-NMR <300MHz, CDC1 3 ) 5: 1.62(6H, s), 2.36- 

2.46(2H, m), 3.28(2H, t, J=7.1Hz), 3 . 90-3 . 95 ( 2H , m) , 
4.85(2H, s), 7.77(1H, dd # J=2.3, 8 . 4Hz ) , 7.90(1H # d, 
J=2.3Hz), 7.97(1H, d, J=8 . 4Hz ) . 




O 



Compound 2 4 (2.6 g) was dissolved in 1,4-dioxane 



Rf value (silica gel plate, developing solvent: ethyl 



25 



acetate) : 0 . 56 . 
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MS(ESI"): 433. 3( [M-H]") . 
[0154] The following compound was synthesized by the 

same method as in Example 1 . 
[0155] [Table 1] 



NC- 




^ // 



F 3 C S (CH 2 ) n S0 2 NH 2 



Example 
No. 


n 


Data 


2 


4 


Rf : 0.18 (ethyl acetate : n-hexane = 2:1) 
MS(ESI-): 447. 2( [M-H]") 



[Example 3] 

[0156] [Formula 14] 



NC 



F 3 C S (CH 2 ) 6 S0 2 NH 2 
39 



CI(CH 3 ) 6 -S0 2 NH 2 
40 



v NH(CH 2 ) 6 S-NH 2 



COOMe 
41 



F 3 C S (CH 2 ) 6 S0 2 NH 2 
39 



2-Aminoisobutyric acid methyl ester hydrochloride 
10 (215 mg) and potassium carbonate (406 mg) were dissolved in 
a mixed solvent of acetonitrile (2 ml) and 
dimethylf ormamide (0.4 ml), followed by stirring at room 
temperature for 1.5 hours. After addition of compound 40 
(93 mg) and tetra-n-butylammonium iodide (172 mg) , the 
15 reaction mixture was heated under reflux for 19 hours. 

After cooling, water was added and the reaction mixture was 
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extracted with ethyl acetate. The organic layer was washed 
with brine and dried over magnesium sulfate. After 
filtration, the solvent was distilled off under reduced 
pressure to give a crude product of compound 41 (94 mg) . 
5 4-Cyano-3-trif luoromethylphenyl isothiocyanate (54 mg) was 
dissolved in tetrahydrof uran (1 ml). To this solution, the 
above crude product of compound 41 (94 mg) and 
triethylamine (0.006 ml) were added and stirred at room 
temperature for 7.5 hours. The reaction solution was 

10 purified by silica gel column chromatography (developing 

solvent: ethyl acetate : n-hexane = 1:1 to 2:1) and reversed- 
phase column chromatography (packing material: LiChroprep 
RP-18, developing solvent: methanol : water = 2:3 to 1:1) to 
give the desired compound (compound 39) (12 mg, yield 

15 5.4%). 

[0157] 1 H-NMR (300MHz, CDC1 3 ) 5: 1 . 43 - 1 . 56 ( 4H , m) , 

1.61(6H, s), 1.84-1.93(4H, m) , 3 . 11-3 . 16 ( 2H, m) , 3.66- 

3.71(2H, m), 4.68(2H, s), 7.77(1H, dd, J=1.9, 8.5Hz), 

7.90(1H, d, J=1.9Hz), 7.95(1H, d, J=8.5Hz). 
20 Rf value (silica gel plate, developing solvent: ethyl 

acetate : n-hexane = 1:1): 0.07. 
MS (ESI) : 477. 5 ( [M+H] + ) . 

[0158] The following compounds were synthesized by the 

same method as in Example 3 . 
25 [0159] [Table 2] 
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F 3 C 



S (CH 2 ) n -S0 2 NH 2 




Example No. 


n 


Data 


4 


7 


MS(ESI): 491. 5( [M+H] + ) 


5 


8 


Rf : 0.20 (n-hexane : ethyl acetate = 1:2) 
MS(ESI): 505. 6( [M+H] + ) 


6 


9 


Rf : 0.50 (n-hexane : ethyl acetate = 1:2) 
MS(ESI): 519. 4( [M+H] + ) 



[ Example 7 ] 

[0160] [Formula 15] 



NC 
F 3 C 



28 



S (CH 2 ) 5 -S0 2 NH 2 



(First Step) 

[0161] [Formula 16] 



10 



15 



CI(CH 2 ) 5 -S-CI 

6 

29 



ci(CH 2 ) 5 -s-cr>< 

o 1 



30 



Compound 29 (2.05 g) and neopentyl alcohol (0.96 g) 
were dissolved in dichloromethane (20 ml) and cooled to 
0°C. To this solution, triethylamine (4.6 ml) was added 
dropwise and stirred at 0°C to 5°C for 2.5 hours. The 
reaction solution was washed with saturated aqueous sodium 
hydrogencarbonate and the organic layer was dried over 
magnesium sulfate. After filtration and concentration 



under reduced pressure, the resulting residue was purified 
by silica gel column chromatography (developing solvent: 
ethyl acetate :n-hexane = 1:10) to give the desired compound 
(compound 30) (743 mg, yield 29%). 

[0162] X H-NMR (300MHz, CDC1 3 ) 8: 0.99(9H, s), 1.58- 

1.67(2H, m). 1.78-1.96(4H, m) , 3 . 06 - 3 . 16 ( 2H , m) , 3.55(2H, 
t, J=6.5Hz), 3.87(2H, s). 

Rf value (silica gel plate, developing solvent: ethyl 
acetate :n-hexane = 1:9): 0.53. 
(Second Step) 
[0163] [Formula 17] 

O O 

CI(CH 2 ) 5 -S-0^< V NH(CH 2 ) 5 -S-0-^< 

6 1 x COOMe ° 
30 31 



The desired compound (compound 31) (357 mg, yield 
37%) was obtained from compound 30 (743 mg) by the same 
method as in the second step of Example 1. 

[0164] 1 H-NMR (300MHz, CDC1 3 ) 8: 0.99(9H, s), 1.30(6H, 

s), 1.48-1.60(4H, m), 1 . 85- 1 . 91 ( 2H , m) , 2 . 43-2 . 48 ( 2H , m) , 
3.07-3.12(2H, m) , 3.70(3H, s), 3.86(2H, s). 

Rf value (silica gel plate, developing solvent: ethyl 
acetate :n-hexane = 1:1): 0.35. 
(Third Step) 
[0165] [Formula 18] 
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v NH(CH 2 ) 5 -|-0^|< ^ NC-^T^-N'N^ 

AcOOMe ° F 3 d S ^'(CH 2 ) 5 -S0 2 -0^ 1 < 

31 32 1 



The desired compound (compound 32) (465 mg, yield 
82%) was obtained from compound 31 (357 mg) by the same 
5 method as in the third step of Example 1 . 

[0166] ^-NMR (300MHz, CDC1 3 ) 5: 0.99(9H, s), 1.59(6H, 

s), 1.50-1.62(2H, m), 1 . 87 - 2 . 00 ( 4H . m) , 3.15(2H, t, 
J=7.6Hz), 3.67-3. 73(2H, m) , 3.88(2H, s), 7.77(1H, dd, 
J=1.6, 8.5Hz), 7.89(1H, d. J=1.6Hz), 7.96(1H, d, J=8.5Hz). 
10 Rf value (silica gel plate, developing solvent: ethyl 

acetate :n-hexane = 1:1): 0.40. 
(Fourth Step) 
[0167] [Formula 19] 

O O 

F 3 C : s (CHds-SO^O^Y: F 3 C S (CH^-SOsH 

32 I 33 

15 

Compound 32 (460 mg) was dissolved in 
N # N-dimethylf ormamide, followed by addition of 
tetramethylammonium chloride (472 mg) . The resulting 
mixture was heated under reflux for 6 hours. After 
20 cooling, water was added and the reaction mixture was 
extracted with dichloromethane . The organic layer was 
washed with water and brine, and then dried over magnesium 
sulfate. After filtration and evaporation of the solvent 
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under reduced pressure, the resulting residue was purified 
by silica gel column chromatography to give the desired 
compound (compound 33) (220 mg, yield 55%). 
[0168] 1 H-NMR (300MHz, CD 3 OD) 8: 1 . 60 - 1 . 70 ( 2H , m) , 

5 1.72(6H, s), 1,98-2. 06(4H, m) , 2 . 97-3 . 02 ( 2H # m) , 3.87- 
3.92(2H, m), 8.05(1H # dd, J=1.5, 8 . 2Hz ) , 8.21(1H, d, 
J=1.5Hz), 8.26(1H, d, J=8.2Hz). 

Rf value (silica gel plate, developing solvent: ethyl 
acetate : methanol = 3:1): 0.28. 
10 MS (ESI) : 464. 5 ( [M+H] + ) . 

(Fifth Step) 
[0169] [Formula 20] 




15 To compound 33 (80 mg) , triethylamine (2.4 ml) was 

added and stirred at room temperature for 1 hour. This 
mixture was concentrated under reduced pressure to give a 
triethylammonium salt of compound 33 (86 mg) . In a 
separate vessel, triphenylphosphine (93 mg) was dissolved 

20 in dichloromethane, followed by addition of thionyl 

chloride (0.0205 ml) at 0°C. To this reaction solution, the 
above triethylammonium salt of compound 33 (54 mg) in 
dichloromethane was added at 0°C and stirred at room 
temperature for 4 hours. To the reaction solution, a mixed 

25 solvent of pentane and diethyl ether (1:1, 5 ml) was added, 
and the supernatant was separated and concentrated under 



reduced pressure. The resulting residue was dissolved in 
dichloromethane and aqueous ammonia (0.5 ml) was added 
thereto at 0°C # followed by stirring at 0°C for 1 hour. 



with dichloromethane and the organic layer was dried over 
magnesium sulfate. After filtration and concentration, the 
resulting residue was purified by thin- layer chromatography 
(ethyl acetate :n-hexane = 1:1) to give the desired compound 
(compound 28) (7.6 mg) . 

[0170] X H-NMR (300MHz, CDC1 3 ) 5: 1 . 50- 1 . 60 ( 2H , m) , 

1.58(6H, s), 1.87-1. 99(4H, m) , 3 . 15 - 3 . 21 ( 2H , m) , 3.67- 
3.73(2H, m) , 4.61(2H # brs), 7.77(1H, dd, J-1.8, 8.1Hz), 
7.89(1H, d, J=1.8Hz), 7.95(1H, d # J=8.1Hz). 

Rf value (silica gel plate, developing solvent: ethyl 
acetate : methanol = 1:1): 0.083. 

MS (ESI) : 463. 7 ( [M+H] + ) . 
[Example 8] 
[0171] [Formula 21] 



After addition of water, the reaction mixture was extracted 




F 3 C 



S (CH 2 ) 4 S0 2 NMe 2 



(First Step) 



[0172] [Formula 22] 



CI(CH 2 ) 4 — S0 2 NMe 2 - 



NH(CH2)4— S0 2 NMe 2 
COOMe 



35 



36 
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2-Aminoisobutyric acid methyl ester hydrochloride 
(1.0 g) and potassium carbonate (1.8 g) were dissolved in 
N,N-dimethylf ormamide (5 ml). To this solution, compound 
35 (350 mg) and potassium iodide (50 mg) were added and 
5 stirred at 80°C for 36 hours. After addition of water, the 
reaction mixture was extracted with ethyl acetate and the 
organic layer was dried over magnesium sulfate. After 
filtration and concentration, the resulting residue was 
purified by silica gel column chromatography to give the 

10 desired compound (compound 36) (119 mg, yield 24%). 

[0173] 1 H-NMR (300MHz, CDC1 3 ) 8: 1.29(6H, s), 1.56- 

1.61(2H, m), 1.83-1.89(2H, m) , 2.48(2H, t, J=7.1Hz), 
2.87(6H, s), 2.90-2.95(2H, m) , 3.70(3H, s). 

Rf value (silica gel plate, developing solvent: ethyl 

15 acetate : n-hexane = 1:2): 0.13. 
(Second Step) 
[0174] [Formula 23] 

O 

x NH(CH 2 ) 4 -S0 2 NMe 2 ^ NC ^^ N ^T 

^COOMe F 3 C S (CH 2 ) 4 -S0 2 NMe 2 

36 37 

20 Compound 36 (115 mg) was dissolved in tetrahydrof uran 

(3 ml). To this solution, 4-cyano-3- trif luoromethylphenyl 
isothiocyanate (125 mg) and triethylamine (2 drops) were 
added and stirred at room temperature for 3 hours . The 
reaction solution was concentrated and recrystallized from 

25 ethyl acetate/n-hexane (1:1) to give the desired compound 
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(compound 37) (98 mg, yield 54%). 

X H-NMR (300MHz # CD 3 OD) 8: 1.50(6H, s), 1 . 76 - 1 . 94 ( 4H , 
m), 2.77(6H # s), 3 . 00 -3 . 05 ( 2H , m) , 3 . 69-3 . 74 ( 2H, m) , 
7.81(1H, dd, J=1.6, 8.4Hz), 7.97(1H, d, J=1.6Hz), 8.02(1H, 
5 d, J=8.4Hz). 

Rf value (silica gel plate, developing solvent: ethyl 
acetate : n-hexane = 1:2): 0.48. 

MS (ESI) : 477. 5 ( [M+HJ + ) . 
[0175] The following compounds were synthesized by the 

10 same method as in Example 8, except that in the first steps 
of Examples 9 to 14, tetra-n-butylammonium iodide was used 
instead of potassium iodide and a mixed solvent of 
acetonitrile and dimethylf ormamide was used as a solvent 
instead of dimethylf ormamide . 
15 [0176] [Table 3] 



F 3 C S (CH 2 )n-S0 2 NMe 2 

38 



Example 


n 


Data 


9 


3 


Rf : 0.77 ( dichloromethane : acetone = 20:1) 
MS(ESI): 485. 5( [M+Na] + ) 


10 


5 


Rf: 0.18 (ethyl acetate : n-hexane = 1:1) 
MS(ESI): 491. 5( [M+H] + ) 


11 


6 


Rf: 0.22 (ethyl acetate : n-hexane = 1:1) 
MS(ESI): 505. 5( [M+H] + ) 


12 


7 


Rf: 0.64 (ethyl acetate : n-hexane = 2:1) 
MS(ESI): 519. 4( [M+H] + ) 


13 


8 


Rf : 0.43 (ethyl acetate : n-hexane = 2:1.) 
MS(ESI): 555([M+Na] + ) 


14 


9 


Rf: 0.76 (ethyl acetate : n-hexane = 2:1) 
MS(ESI): 547. 5( [M+H] + ) 



[Example 15] 



[0177] [Formula 24] 



NC 




S (CH 2 ) 3 S0 2 NHMe 



42 



(First Step) 



[0178] [Formula 25] 



CI(CH 2 ) 3 -S0 2 NHMe 
43 




Compound 43 (1.08 g) , di-t-butyl dicarbonate (2.06 g) 
and N,N-dimethylaminopyridine (77 mg) were dissolved in 
acetonitrile (12.6 ml) and stirred at room temperature for 
17 hours. After addition of water, the reaction mixture 
was extracted with dichloromethane and the organic layer 
was dried over magnesium sulfate. After filtration, the 
solvent was distilled off under reduced pressure to give 
the desired compound (compound 44) (1.65 g, yield 96%). 
[0179] Hl-NMR (300MHz, CDC1 3 ) 5: 1.55(9H, s), 

2.23-2.32(2H, m) , 3.21(3H, s), 3 . 62-3 . 69 ( 4H , m) . 

Rf value (silica gel plate, developing solvent: ethyl 
acetate :n-hexane = 1:2): 0.62. 
(Second Step) 
[0180] [Formula 26] 



9 Boc 
CI(CH 2 ) 3 -S-N 




O 

NH(CH 2 ) 3 S-N 



Boc 



45 
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2-Aminoisobutyric acid ethyl ester hydrochloride (592 
mg) and potassium carbonate (1.02 g) were dissolved in a 
mixed solvent of acetonitrile (5 ml) and dimethylf ormamide 
(1 ml), followed by stirring at room temperature for 1 
hour. After addition of compound 44 (800 mg) and sodium 
iodide (441 mg) , the reaction mixture was stirred at 80°C 
to 90°C for 22 hours. After cooling, water was added and 
the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with brine and dried over 
magnesium sulfate. After filtration and evaporation of the 
solvent under reduced pressure, the resulting residue was 
purified by silica gel column chromatography (developing 
solvent: ethyl acetate : n-hexane = 1:1) to give the desired 
compound (compound 45) (813 mg, yield 75%). 

[0181] Hl-NMR (300MHz, CDC1 3 ) 6: 1.27(3H, t, J=7.1Hz), 

1.28(6H, s), 1.54(9H, s), 1 . 87 - 1 . 92 ( 2H , m) , 2.59(2H, t, 
J=6.5Hz), 3.19(3H, s), 3 . 54-3 . 59 ( 2H, m) , 4.16(2H, q, 
J=7.1Hz). 

Rf value (silica gel plate, developing solvent: ethyl 
acetate: n-hexane = 1:1): 0.32. 
(Third Step) 
[0182] [Formula 27] 

O ° I 

V NH(CH2)3 lCe° - NC ^0^V£ » Boc 

45 F 3 C S O Me 

46 

4 -Cyano - 3 - trif luoromethylphenyl isothiocyanate 
(274 mg) was dissolved in tetrahydrof uran (5.5 ml). To 
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this solution, compound 45 (400 mg) and triethylamine 
(0.034 ml) were added and stirred at room temperature for 
2 hours. The reaction solution was concentrated under 
reduced pressure and then purified by silica gel column 
5 chromatography (developing solvent: ethyl acetate : n-hexane 
= 1:3) to give the desired compound (compound 46) (624 mg) . 
[0183] X H-NMR (300MHz, CDC1 3 ) 5: 1.54(9H, s), 1.62(6H, 

s), 2.35-2.40(2H, m) , 3.23(3H # s), 3.60(2H, t, J=7.1Hz), 
3.88-3. 93(2H, m) , 7.77(1H, dd, J=1.8, 8 . 1Hz ) , 7.89(1H, d, 
10 J=1.8Hz), 7.96(1H, d # J=8.1Hz). 

Rf value (silica gel plate, developing solvent: ethyl 
acetate: n-hexane = 1:1): 0.47. 
(Fourth Step) 
[0184] [Formula 28] 

O, O 

NC ^Q^Vn 9 Boo : ^ NC ^C^ N !^ o 

15 4 6 42 ° 

Compound 46 (300 mg) was dissolved in dichloromethane 
(2.7 ml) and cooled to 0°C. To this solution, 
trif luoroacetic acid (0.421 ml) was added dropwise and 

20 stirred at room temperature for 5.5 hours. The reaction 
solution was purified by silica gel column chromatography 
(developing solvent: ethyl acetate : n-hexane = 1:1 to ethyl 
acetate: n-hexane: dichloromethane = 1:1:1) to give the 
desired compound (compound 42) (235 mg, yield 96%). 

25 [0185] 1 H-NMR (300MHz, CDC1 3 ) 6: 1.62(6H, s), 2.33- 

2.39(2H, m), 2.84(3H, d, J=5.2Hz) # 3.16(2H, t, J=7.1Hz), 
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3.89-3.94(2H, m) , 4.35(1H, q, J=5.2Hz), 7.77(1H. dd, J=1.7. 
8.4Hz), 7.90(1H, d, J=1.7Hz). 7.96(1H, d. J=8 . 4Hz ) . 

Rf value (silica gel plate, developing solvent: ethyl 
acetate :n-hexane = 1:1): 0.18. 

MS(ESI _ ): 447. 1( [M-H]") . 
[0186] The following compounds were synthesized by the 

same method as in Example 15. 
[0187] [Table 4] 

O 

nc-TVn I 




V >N 
F 3 C S (CH 2 ) n -S0 2 NHMe 

47 



Example 
No. 


n 


Data 


16 


4 


Rf: 0.32 (dichloromethane : methanol = 30:1) 
MS(ESI-): 461. 0( [M-H]") 


17 


5 


Rf : 0.12 (n-hexane : ethyl acetate = 1:2) 
MS(ESI): 477. 1( [M+H] + ) 



10 



[Example 18] 

[0188] [Formula 29] 



NC 



F 3 C S (CH 2 ) 2 -S0 2 NH 2 
48 




15 (First Step) 

[0189] [Formula 30] 



l| .N-(CH 2 ) 2 — S0 2 CI 
49 




l[ ,'N-(CH 2 ) 2 — S-N 



OMe 




50 



OMe 
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Bis ( 4-methoxybenzyl)amine (900 mg) was dissolved in 
dichloromethane (20 ml) and cooled to 0°C. To this 
solution, triethylamine (1.02 ml) was added and compound 49 
(1,05 g) was added in small portions, followed by stirring 
5 at room temperature for 3 hours. After addition of water, 
the reaction mixture was extracted with dichloromethane . 
The organic layer was washed with brine and dried over 
magnesium sulfate. After filtration and evaporation of the 
solvent under reduced pressure, the resulting residue was 

10 purified by silica gel column chromatography (developing 

solvent: ethyl acetate : n-hexane = 1:1 to ethyl acetate) to 
give the desired compound (compound 50) (1.4 g, yield 81%). 
[0190] X H - NMR (300MHz, CDC1 3 ) S: 3.24(2H, t, J=6.8Hz), 

3.81(6H, s), 4 . 10-4 . 14(2H, m) , 4.29(4H, s), 6.88(4H, d, 

15 J=8.7Hz), 7.23(4H, d, J=8.7Hz), 7.73(2H, dd, J=3.1, 5 . 3Hz ) , 
7.87(2H, dd, J=3.1, 5.3Hz). 

Rf value (silica gel plate, developing solvent : ethyl 
acetate : n-hexane = 1:1): 0.24. 
(Second Step) 

20 [0191] [Formula 31] 



Compound 50 (1.4 g) was suspended in ethanol (15 ml). 
To this suspension, hydrazine monohydrate (0.151 ml) was 
25 added and stirred overnight at room temperature. The 
reaction solution was filtered and the filtrate was 
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concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography 
(developing solvent: dichloromethane : methanol = 100:1 to 
50:1 to 20:1) to give the desired compound (compound 51) 
5 (460 mg, yield 45%) • 

[0192] 1 H-NMR (300MHz, CDC1 3 ) 5: 2.96(2H, t, J=6.5Hz), 

3.16(2H, t, J=6.5Hz), 3.82(6H, s), 4.27(4H, s), 6.89(4H, d, 
J=8.5Hz), 7.22(4H, d, J=8.5Hz). 

Rf value (silica gel plate, developing solvent: 
10 dichloromethane : methanol = 10:1): 0.41. 
(Third Step) 
[0193] [Formula 32] 

9 r^U 1 H o A/ 

H 2 N-(CH 2 ) 2 — S-N ^ s^N-^H^a-S-N 

6 



51 ^OMe ' CN 52 \^OMe 



15 Compound 51 (450 mg) was dissolved in methanol 

(5 ml). To this solution, acetone cyanohydrin (0.136 ml) 
was added and stirred overnight at room temperature. After 
further addition of acetone cyanohydrin (0.226 ml), 
stirring was continued at 40°C to 50°C for an additional 

20 3 hours. The reaction solution was concentrated under 

reduced pressure and purified by silica gel chromatography 
(developing solvent: dichloromethane : methanol = 50:1) to 
give the desired compound (compound 52) (330 mg, yield 
62%) . 

25 [0194] 1 H-NMR (300MHz, CDC1 3 ) 8: 1.44(6H, s), 1.95(1H, 



brs), 3.00-3.16(4H, m) , 3.82(6H, s), 4.30(4H, s), 6.89(4H, 
d, J=8.7Hz), 7.23(4H, d, J=8.7Hz). 

Rf value (silica gel plate, developing solvent: 
dichlorome thane : methanol = 20:1): 0.67, 
5 (Fourth Step) 

[0195] [Formula 33] 




Compound 52 (220 mg) was dissolved in tetrahydrof uran 
10 (4.5 ml). To this solution, triethylamine (0.014 ml) and 
4-cyano-3-trif luoromethylphenyl isothiocyanate ( 116 mg) 
were added and stirred at room temperature for 3 hours. 
The reaction solution was concentrated under reduced 
pressure and purified by silica gel column chromatography 
15 (developing solvent: dichlorome thane : methanol = 40:1) to 
give the desired compound (compound 53) (259 mg, yield 
77%) . 

[0196] 1 H-NMR (300MHz, CDC1 3 ) 5: 1.55(6H, s), 

3.37-3.42(2H, m) , 3.81(6H, s), 4 . 01-4 . 06 ( 2H, m) , 4.29(4H, 
20 s), 6.88(4H, d, J=8.8Hz), 7.25(4H, d, J=8.8Hz), 

7.53-7.93(4H, m) . 

Rf value (silica gel plate, developing solvent: 

dichloromethane : methanol = 20:1): 0.24. 

(Fifth Step) 
25 [0197] [Formula 34] 
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Compound 53 (2 59 mg) was dissolved in 1,4-dioxane 
(2.5 ml), followed by addition of 6N-HC1 (2.5 ml). The 
5 resulting mixture was heated under reflux for 1 hour. 

After cooling, water was added and the reaction mixture was 
extracted with dichloromethane . The organic layer was 
washed with brine and dried over magnesium sulfate. After 
filtration and concentration under reduced pressure, the 
10 resulting residue was purified by silica gel column 

chromatography (developing solvent: ethyl acetate : n-hexane 
= 1:2 to 1:1) to give the desired compound (compound 54) 
(144 mg, yield 56%) . 

[0198] X H-NMR (300MHz, CDC1 3 ) 5: 1.54(6H, s), 3.37- 

15 3.39(2H, m), 3.81(6H, s), 4 . 04 - 4 . 07 ( 2H , m) , 4.30(4H, s), 

6.89(4H, d, J=8.9Hz), 7.25(4H, d, J=8.9Hz), 7.75(1H, dd, 

J=8.5, 2.0Hz), 7.88(1H, d, J=2.0Hz), 7.96(1H, d, J=8.5Hz). 

Rf value (silica gel plate, developing solvent: ethyl 

acetate : n-hexane = 1:1): 0.21. 
20 (Sixth Step) 

[0199] [Formula 35] 
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Compound 54 (140 mg) , trif luoroacetic acid (1 ml) and 
anisole (0.02 ml) were mixed and stirred at room 
temperature for 2 hours, followed by heating under reflux 
for 1 hour. After cooling, water was added and the 
5 reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with brine and dried over 
magnesium sulfate. After filtration and concentration 
under reduced pressure, the resulting residue was purified 
by silica gel column chromatography (developing solvent: 

10 ethyl acetate :n-hexane = 1:1 to 2:1 to 4:1) to give the 
desired compound (compound 48) (64 mg, yield 72%). 
[0200] 1 H-NMR (300MHz, CDC1 3 ) 5: 1.64(6H, s), 3.67- 

3.72(2H, m), 4 . 17-4 . 22( 2H, m) , 4.88(2H, brs ) , 7.76(1H, dd, 
J-1.8, 8.5Hz), 7.88(1H, d, J=1.8Hz), 7.97(1H, d, J=8.5Hz). 

15 Rf value (silica gel plate, developing solvent: ethyl 

acetate : n-hexane = 3:1): 0.21. 

MS (ESI") : 419 . 1( [M-H]') . 
[Preparation of Cells Used in Test Examples] 
Preparation of 11A11B2 Cells 

20 HeLa cells (purchased from Dai-Nippon Seiyaku K.K. ) 

were cultured overnight in Dulbecco's Modified Eagle Medium 
containing no phenol red, but containing 3% charcoal- 
treated fetal bovine serum (hereafter referred to as DCC- 
FBS) (this medium is hereafter referred to as phenol-red- 

25 free DMEM) . An MMTV-Luc-Hyg vector (reporter plasmid with 
Mouse tumor Long terminal repeat , containing an androgen 
response element and a hygromycin resistance gene: a vector 
obtained by substituting the chloramphenicol acetyl 
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transferease gene of a GM-CAT vector (A.T.C.C No. 67282) 
purchased from the A.T.C.C. for the firefly lucif erase gene, 
and inserting a hygromycin resistance gene) , and pSG5-hAR- 
neo (human androgen receptor expression vector: a vector 
5 having an androgen receptor gene under the control of the 
SV40 promoter, and having a neomycin resistance gene 
inserted as a drug resistance gene) were transfected into 
the HeLa cells using an FuGENE™ 6 Transfection Reagent 
(obtained from Roche). 

10 [0201] A clone in which transcription activity was 

elevated in a dose -dependent manner by dihydro testosterone 
(DHT) was obtained by culturing the transfected cells in 
DMEM containing 500 \ig/mL neomycin, 300 ^ig/mL hygromycin 
and 10% FBS. The clone cells thus obtained (11A11B2 cells) 

15 were maintained and propagated using DMEM containing 400 

[xg/mL neomycin, 200 \xg/mL hygromycin and 10% FBS, and were 
propagated using phenol-red-free DMEM containing 10% 
DCC-FBS three to four days prior to the performance of an 
androgen receptor reporter gene assay. 

20 [Test Example 1] 

Investigation of Agonist Effects of Compounds of the 
Examples and Compounds of the Comparative Examples 

The 11A11B2 cells were inoculated in a white clear- 
bottomed 96-well microplate (COSTAR) so that the cell 

25 concentration was 1.0 x 10 4 /well, and were cultured 

overnight using phenol-red-free DMEM containing 3% DCC-FBS 
(hereafter referred to as the assay medium) . Samples of 
the assay medium containing the compounds of the examples 



and compounds of the comparative examples were added so 
that the final concentrations of the compounds of the 
examples and compounds of the comparative examples were 1, 
10, 100, 1,000 and 10,000 nmol/L (however, in the case of 
5 the compounds of Examples 1 and 2 , the compounds were added 
so that the final concentrations were 1, 10, 100, 1,000, 
10,000 and 100,000 nmol/L), and the cells were cultured for 
48 hours, after which the transcription activity value was 
measured. The transcription activity was measured using a 

10 Bright-Glo™ Lucif erase Assay System (Promega) . 

[0202] The transcription activity rates of the 

compounds of the examples were calculated from the 
transcription activity measured by the abovementioned 
method, with the transcription activity value obtained at 

15 0.1 nmol/L DHT taken as 100%, and the transcription 

activity value in the case of the assay medium alone taken 
as 0%. The compound concentration showing a transcription 
activity of 5% (EC5 value) was calculated from a linear 
equation for two points on either side of 5%. 

20 [Test Example 2] 

Investigation of Antagonist Effects of Compounds of the 
Examples and Compounds of the Comparative Examples 

The 11A11B2 cells were inoculated in a white clear- 
bottomed 9 6 -well microplate (COSTAR) so that the cell 

25 concentration was 1.0 x 10 4 /well, and were cultured 

overnight using phenol-red-free DMEM containing 3 % DCC-FBS 
(hereafter referred to as the assay medium) . The assay 
medium containing DHT was added so that the final 
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concentration of DHT was 0.1 nmol/L, and samples of the 
assay medium containing the compounds of the examples or 
compounds of the comparative examples were added so that 
the final concentrations of the compounds of the examples 
5 or compounds of the comparative examples were 1, 10, 100, 
1,000 and 10,000 nmol/L, respectively. After culturing for 
48 hours, the transcription activity values were measured. 
The transcription activity was measured using a Bright -Glo™ 
Luciferase Assay System (Promega) . 

10 [0203] The transcription activity rates of the 

compounds of the examples were calculated from the 
transcription activity measured by the abovementioned 
method, with the transcription activity value obtained at 
0.1 nmol/L DHT taken as 100%, and the transcription 

15 activity value in the case of the assay medium alone taken 
as 0%. 

[0204] In the present test system (Test Example 2), 

there were cases in which the transcription activity 
dropped to 50% in compounds showing both antagonist 

20 activity and agonist activity. Accordingly, the value 

obtained by subtracting the transcription activity rate of 
Test Example 1 (Investigation of Agonist Activity) from the 
transcription activity rate of Test Example 2 
(Investigation of Antagonist Activity) was used to 

25 calculate the compound concentration at which a 

transcription activity of 50% was shown (IC50 value). The 
IC50 value was calculated from a linear equation for two 
points on either side of 50%. 
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[0205] The results of Test Examples 1 and 2 are shown 

in Table 1 . 
[0206] [Table 5] 
Table 1 



Compound 


EC5 (nM) 


IC50 (nM) 


EC5/IC50 


Compound of Example 1 


20000 


200 


100 


Compound of Example 2 


>100000 


600 


>170 


Compound of Example 3 


3000 


200 


15 


Compound of Example 7 


>10000 


900 


>11 


Compound of Example 8 


2000 


100 


20 


Compound of Example 10 


2000 


200 


10 


Compound of Example 16 


>10000 


700 


>14 


Compound of Example 18 


7000 


600 


12 


Comparative Example 1 


0.08 


1 


0.080 


Comparative Example 2 
(BP-139) 


3000 


800 


3.8 


Comparative Example 3 
( bicalutamlde ) 


20 


300 


0.067 


Comparative Example 4 
(hydroxyf lut amide ) 


10 


100 


0.1 



Comparative Example 1: Compound of Example 12 in 
Japanese Patent Application Laid-Open No. 4-308579 (4-(5- 
oxo-2-thioxo-3 , 4 , 4-trimethyl-l-imidazolidinyl) -2- 

10 trif luoromethylbenzonitrile ) 

Comparative Example 2: Compound of Example 15 in 
Japanese Patent Publication No. 10-510845 ( ( 4- [ 3 ' - ( 2" -N- 
acetylaminoethyl)-4 ' , 4 ' -dimethyl-5 9 -oxo-2 ' -thioxo-1' - 
imidazolidinyl] -2- trif luoromethylbenzonitrile) 

15 Comparative Examples 3 and 4 are universally known 

compounds, and can be manufactured by universally known 
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methods . 

[0207] The effect as an ant i- androgen agent with 

reduced agonist activity can be judged by comparing the 
EC5/IC50 values. Specifically, compounds that have a high 
5 EC5/IC50 value are compounds that have a more desirable 
effect. In concrete terms, it is desirable that the 
EC5/IC50 value be 5 or greater, preferably 10 or greater, 
and even more preferably 20 or greater. 

[0208] In Test Examples 1 and 2, it was confirmed that 

10 the compounds expressed by formula (I) of the present 

invention have EC5/IC50 values that are clearly higher than 
those of the compounds of the comparative examples. 
INDUSTRIAL APPLICABILITY 

[0209] It is expected that the compounds of the present 

15 invention expressed by formula (I) will act as anti- 

androgen agents that show no manifestation of androgen 
resistance due to long-term administration, and/or side 
effects such as liver toxicity or the like. Furthermore, 
it is expected that these compounds will be useful in drug 
20 compositions, e. g. , therapeutic agents for diseases such 
as prostate cancer, benign prostatic hypertrophy, male 
pattern baldness, sexual precociousness , common acne, 
seborrhea, hypertrichosis and the like. Furthermore, it is 
expected that the compounds of the present invention 
25 expressed by general formula (I) will prevent or delay the 
onset of diseases such as prostate cancer, benign prostatic 
hypertrophy, male pattern baldness, sexual precociousness, 
common acne, seborrhea, hypertrichosis and the like, if 



these compounds are administered in advance. Accordingly, 
it is expected that these compounds will act as 
prophylactic agents for such diseases. 



